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I. Introduction

It has been increasingly apparent that we must consider the

interaction between the truncation error terms present in all

numerical methods and the solutions of the governing equations

being integrated. Of particular importance is the effect of

truncation error on solutions involving turbulence models. These

models, in general, produce an effect on the mean flow similar to

that produced through computing an eddy viscosity term which

increases and varies viscosity. The goal of this variation of

effective viscosity is to produce a mean flow profile identical

to that which exists when the boundary layer is turbulent. The

variation in space of the eddy viscosity models tends to produce

both dissipation, which we expect, and dispersion, which we do

not expect.

It will be the goal of this work to examine the interaction

of the truncation error terms with solutions of the governing

equations. We will first examine the interaction between the

errors and fluid turbulence models and then, if time and funding

permits, between the solutions and the errors due to changes in

the numerical time step. Previous work, References 5 and 6, in

which truncations errors were derived for selected methods and

compared with numerical solutions will be used as the basis for

this study. MacCormack's explicit method and the Beam-Warming

implicit method are selected for this study, as these are the

* two most widely used methods in each category.

We will show that the leading error terms for these methods

applied to a nonlinear equation, although nominally either

dissipative or dispersive, in reality contain both dissipation

and dispersion. This effect is demonstrated by analysis of the

modified equation for Burger's equation. For a second-order

* -1-



method applied to this equation, both dissipation and dispersion

result from the leading error term. The implicationb of this fact

are great for error andlysis. For methods for which the

magnitude of the error terms decays rapidly, we can show the

next term to be a perturbation on the leading term. This means

that it is only necessary to compute the leading error term to

obtain information concerning the major effects of both

dissipatiion and dispersion.

We will proceed by first deriving the modified equation for

the previous two methods applied to the full 2-D Navier-Stokes

equations. The Jacobians which appear in the modified equations

will then be developed and FORTRAN code written through use of

the symbolic manipulation language "MACSYMA" (copyright,

Symbolics, Inc.). The error terms will then be coded into two

representative computer codes. A typical problem will then be

solved and the error terms compared with the magnitude of the
and with~turbulent shear stress. Conclusions will then be drawn based on

the results.

The next section covers the description of the Navier-Stokes

equations. The following two sections cover the description and

mechanics of deriving the modified equation for two numerical

schemes used to solve the Navier-Stokes equation. The two

schemes are the MacCormack explicit scheme and the Beam-Warming

implicit scheme. The derivation of the flux Jacobians and the

generation of the FORTRAN code is given in Section V. The

physical problem to be analyzed, as well as the results,

discussion and conclusions are given in the final four sections.

The detailed flux Jacobians and the FORTRAN code to generate them

are given in the three appendices.

* -2-
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II. Navier-Stokes Equations

The set of governing equations to be analyzed is the 2-D

unsteady Navier-Stokes equations on a fixed mesh.

The transformation to be applied to the governing equations

is given as:

Tr = 'r(t)

=(xy)

n = n(x,y)

The time transformation is stated in the unusual form

- r(t) so that the effect of changes in time step on the error

structure may be addressed.

If Cartesian velocity components are retained as dependent

variables, the two-dimensional, unsteady Navier-Stokes equations

can be transformed to the arbitrary curvilinear space Cn,r in

strong conservation law form. The transformed equations can be

written in nondimensional form as

a +13(E E + a(F - Fv)

where

pu puU'+ xp
q = i v E = J-tr PvU + yp

e (e + p)U - Ct pJ

-3-



PV

puV +n p

F=J t PV + nyp[(e + p)V - i7tpJ

and

U =Ct + Cx U+ Cy v

V = n + ?7xU + n y V

where U and V are contravariant velocities written without metric

normalization.

* The viscous flux terms are given by

0

CxTxx + yX

E v J- t I x + Cyry

0
,7x7-xx + n y T xy

Fv -  
7x -YX +Iyry

1xpx + t7ypy-

and

,X= X(uX + v ) 2 #x 3#(ux

T7 y #- + vx)

-4-



=X(u +V) + 2#Vy = 2(2vyy x y 3 y x

Px = 7pr-1ax eI + UrTxx + Vrxy

py = 7APr-18yeI+ uryx + vryy

-- 2 2  1 _ ._I

e i = ep -0.5(u 2 + V) 7-1P

Here it is understood that the Cartesian derivatives are to be

expanded in ,n space via chain-rule relations such as

uX = cxuc+

The Cartesian velocity components u, v, are

* nondimensionalized with respect to a. (the freestream speed of

sound), density p is referenced to p,; and total energy e to
2

p,,a,. Pressure is defined as

p = (7-1)[e-0.5p(u 2+v2)]

and throughout y is the ratio of specific heats. Also, x is

the coefficient of thermal conductivity, 1 is the dynamic

viscosity, while X from the Stokes' hypothesis is -2/3 ju. The

Reynolds number is Re and the Prandtl number is Pr.

Finally, the metric terms are obtained from the chain-

* rule expansion of x,, y , etc., and solved for Cx' C y etc.,

to give

Cx= Jy 1 7x ?

C = Jx 7y = JxC

* -5-
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and
-i

J = x y77 - x,7y,

In this report, we analyze two schemes. The first is the

MacCormack explicit predictor-corrector scheme and the second is

the Beam-Warming impl'cit scheme.

* -6-
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III. MacCormack's Scheme

The scheme is written in a special torm to facilitate the

modified equation analysis as applied to the equation

Wr gn 0

The predictor step is

n+1 n C )f n n f ) a ( n _fwij = i]i- ) i+ i f i i1 )

-n (1 -- g'I) - -

and the corrector step is

n+1 n  a cfn) fn+1  nw [( i+l fi+ )  (i i)]

S(1 n+PC_ ) n n+1 fn

[if. - f) - (f i- i i1 ) ]

+ (fn f n_

i n
U n+l n n+ n

2 [(gj+l - gj+) - ( -

(1 - pn)[(gn+l - gn) - (gj-I -g ) ] + (gj+l- g )}

where

C = Ar/AC

and p{, p' are the parameters of MacCormack's scheme.

The functional dependencies for the Navier-Stokes equations

are given by the transformed equation as

'-7-



w+ t ( f + g) 0

where f is a function of w, w,, and w 1, and similarly for g.

Thus we have

f = f(w, W, w )

and

g = g(w, w, w )

For the moment we do not consider the specific form of

differencing the viscous terms.

Defining

u D w and v = w
h'1

obtains

f = f(w,u,v) g = g (w,u,v)

From MacCorrack's scheme, given in the special form, we need

to expand terms like

(n+l _ fn), etc.,; call f = f

N Now the Taylor Series expansion in three variables up tc seLnd

*order is

fn fwU ( ) fv(f f f (w-w) + f (w -w) + f (-W)f

-8-
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+ 1 fww 2 + 1 fWU + -1 WV
2 (w-w) 2f(W-W)(W-W') 2 f(w-w)(W-W)~

+ 1 fUW- +WW 1 fU U2 I fUV-w) (W-W)
2 2wwCww 2 '

+ 1 fvw 1 vu ~ +1 vv 2
2 (w-w) 17(w-w) +-2f (w-w) 7(w-w) 2-f [(w-w) 1

where

Bf fW f U Of Of

fV= Of _Of

av 6W
'7

and

2
fuv= Of13 etc.

A similar expression is obtained for

w u UV
g - = g (w-w) + g (w-w)~ + g (w-w) 7

1 ww - 2 + 1 wu - 1 wv
2 9 (w-w) + - (w-w)(W-W)~ +2 g (W-W)(W-W)'

-9-



2 1 v
+~ ~ [(w-)C w-) 2 W)I' + 9 gVw 17(~w

gUW~~~. (Ww)(QW 2 u

+ gW w-W), (W-W) + .1gu( w) (W-W)~ 2 g [(w-W),7

We also halye

(w-w) =-AT t T (f C+ g17) 2-A (1-2p) t T f 2

=-t (A~a + Anb + A- (1-2$ )a~ + A2 (12')b

where

and

A better definition would be

(w-w) -tT{Arc +A4 2 12~a +2-~ (1-2fi'b b, }7

where

C (f~ c g 17

M F '1 1 111111 11 -10-

W s§%taI



2 2 2 2 3(w-W) =t AT c + O(A)

7 T

Thus

nt 2w1-2~ u v
T 2 ) -Art c + f c + f a 07

- 7(1 -2'7) fwa + fub +~~

+ Ir 2 I ww{Cf2b + fUb + fw bcc

2 T1

+fUW cc + f UU(cc) 2+ f UV c c1

+f c 27c + f vuc 17c + f vv(c 2 + O(A3

-11 111j 11 il 1



similarly

g9gf =A7 l{gWc + gluc+g

2 t 17 w u vA17 -Z (1-2p ) {g a + g a + g ab

2

+-~ 2% Wbg w + g' w bc + gv 

2 cw 1 7

Ar -- [g uwc CC u C +?

+ gv Cc+ gv cc + gvv c2 ] +0(A 3)
'7 7 '7

The modified equation is now

w +T t7 (f~ +'7 w2  -- 2w ~ -t f -772-tIr Ir772 2- - 6 3,r 6 7-3c 6 Ig i

-12-



t n - n
2 f + (9g-g)171

t
+ -Z{ Ap (1j2p??)(-_gn) 3

substituting for (f-ffl) and (g-g)

W + t (f +g ) AT-
r C 7 2 2,r

A- T 2 {fWc + fUc + fV c

+,--r t2 {9gWc + g~~+ gV c + S.0.T.

where

S.0.T. 2 w &e t f A- 2-tg6 3,r 6 T7- 6 T377

- 4 [ (1-2pc) Affwc + fu c (+ fV c7 2

+ (1 2p '7)A 7) gWc + g u c + Il7127

-13-

R01,1 1 1



+ AC 2  r (1-2P C) [ fWa + f Ua fV } + {9gWa + gU a+ g Va}

?2 r? (1-2p3'7) [ ffw + fub,,+ fVb, + Wg + g b + g b}

+
7 }~ A{g4b,

7C7 777V777

-r 2t. WW u +fV + 2 wu WV
4 f c 2+ f wucc + vcc 1C} {g wc + g cc + g c

'1+ {f UW c + fU2 + f UVcc I + f c + guu2 +guv c

C{CgUWCC C Cc~ gc 77 ,7

{fVWc c + f VUcc + fV~c2  + {gVWc C+ g vucc + gVV 2

This equation can be rewritten as

W~~~~r2 2r -- Fw +Ar [2-cc] + S.O.T. + O(A3

with the operator []defined as

[a] E{fwa + fua C+ f va C + {g a + g ua C+ g a 777

-14-



and

Ar +A-r t +Art + Ar 2___ tt c
2 2 7- 2 Ti-r 2 7, - 4 3 7- 2 i- ITT~

- 2~ ti [ c]-

The modified equation becomes

+ trt_2 AT2

A Tc 2 T +A 2 3 r+A4w3r 2t7 l

-r t [ c] + A- t2 [c] + S.O.T. + Q(A3
4 r Ir 2 7-

tc+A-rtrr + Ar t c+ Art2[c+ S.T
) ~~~ti-c 2 r i-i Ti i- [C S )2 +

+ S.O.T. + O(A3

where

cEf+gand (SOT) Ar -A t t [c] - &- t [ c)
(S7.T. 2  4 3 - 2 Ir Ir 4 I I

-15-



solve for c'r = f Cr+ g 1 r= if }rI + {g~r }

=f w + fuw r+ f w 777 +{fgw 4 r+guwc +9vw 7

= [V7,

therefore, substituting for w I in the operator

'&t c. A-t {[-tc+-Art c +-At cr +-Art2c
2 -r 2 rT 2 rr 2 rr 2 r

- - t cc] + -T t C C]2 r 4 T~tTr

thus, since the second term will be of higher order

c7 - = -r t.C)

and

-t c +-t c +-tt [c]I r 2 7-r 4 IrrT

+ (S.O.T. )2 + (S.O.T.) + O(A 3



=-tcAt c+-t t ]-tT 2 trrc 4 _T TTIC

+-wTA_ -- tt [c]--__t [c] + S.O.T.4 3T 2 TrTT 4 T T

Now

w 27-- t TC - tT CT

-t c +t 2[c]

w t c - tr _!T+2t+ 2 []

37-C CT +2t~Tr[C]+t [C T

- - c + t tr [c] + 2 t tr (C + t 2 [C]

AT 2AT 2t c + 3-2tt [C + AT2t rC4 w3T 4 rr-r 4 T rr4Tr

* -17-



Wr t r c+A2 trr- 4 'rtTT[c]

-~ 2t c +3 -Artt [c)4 ITT 4 -TTT

A7~- t t [c] + S.O.T. + O(A 3)

Ar Ar2

w + tI fC+g7) t rrc 4_ t T c

A 2 ttrrc + S.Q.T. + O(A 3

where S.O.T. are as previously defined. Since in the S.O.T. we have

2 2 2 2
A-r =+AT t 3Ar 2 

.t t C A-r t2 (
-6 -3-r +6 -rrrc 6 trr- TT trfl

and

[c] = ffw c + f U C + fvC 17 + ig Wc + g Uc + gv ct 1 7



we obtain

[C] = r - [I + [c*F

where the operator [a] is defined as

[a] fwa 2+ fwu aa C + f wv aa 1

+ fU a a + f a + f a a

+ fV a a+ fV aa + fvva
*7 t7 a17 5

+{(gww a 2+ gWU aa + gwv aa1

17 a17

+ gVW a a +9VU a 7a, gvv a 2 }7

flow

I C IT = t [[fc]+1[]

and the modified equation becomes

-19-



w + t (f +g)9 t Ar2Ir C2 rr 12 'TTTr

A r2 A- 2
- -t 3 (c] [[c]]} I 6 t f3  ? - t t6 7-2 6 3C 6 Ir3 77

2 ~ 2 2

+4.-t2 (1-2pc) +ac +-!t 1 P1)
4 C4 t -r ( P7 b

- Ar I.2 {A6 (1-2pc) (fWc + f'c + fVc

+ An~ (1-2P77) (gwc + guc + gv c ) 2

where

b = a 2

The Jacobian matrices needed for the modified equation given on
the previous page are derived in Section V.

-20-



IV. Beam-Warming Implicit Scheme

If the Cartesian velocity components are retained as

dependent variables, the Navier-Stokes equations in two

dimensions can be written in a general curvilinear coordinate

system C and n, in conservation law form (see Ref. 1) as:

w+t (E-E E v2) + t (F-F - F v2)7 0

where

w = Jl[p, pu, pv, e]T,

(E - Ev1 - Ev2) and (F - Fv - Fv2) are the flux vectors, t = t(r)

is a time transformation and the subscript notation has been used

for the derivatives. As customary, p is the density, u and v are

the Cartesian velocity components in the Cartesian directions x

and y and e is the total energy. In addition J is given by:

J = (x yn - x yC)

where

x =('n

y =y(C,)

In the above form p, u, v and e are nondimensionalized

respectively by p., a., a. and p., a .

-21-
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We also have:

PU PV

E=J1  pu U+ cxp puV + n P
pvu+ ty p F Jpvv +n y p
(e + p) u (e + p)v

0

Ev 1 + Ev 2 = J- x1
y + Cy ry

cxpx + c y Py

0

FvnvxTxx + I7x
F1 + v2 = 7x yx + ?IY"Yy

where

U c + y V

-22-



V = n7xu + n y v

p = (7-1) [e jp(u 2+ V 2)H

7 2 (2u - V)xx~ 3/ x

2ry 1 (2vy u.

ye U)

p - +ra X1 + v7x

iy Pr ay + * 'y, yy

1 2 2 Pei e/p - (U + v ) Y-1 p

S -23-



Cx = Jyt, nx = -Jy

Cy = 7' 1y = J(

and

f = JyfC - JYC f'7

Sfy = -Jx7 fC + JxCfy

for any function f.

In the above, p is the pressure, IA is the coefficient of

viscosity, 7 is the ratio of specific heats, Pr is the Prandtl

number and eI is the internal energy. Note also that the Stokes'

hypothesis of zero bulk viscosity has been used.

While E = E(w) and F = F(w), the viscous flux vectors, Evi +

Ev2 and FV1 + Fv2 are split such that

E = E1VOW, w C

Ev2 = Ev2(w, w )

-24-



and

F = Fvl(W, w)

Fv2 =FVi (w, w )

In the Beam and Warming Scheme (see Ref. 2) the dependent

variable w is advanced in time using

0

A Ar An W + Ar wn + 2 n-

T0 2 + r 1+02

where An f = fn+i - f n for a function of time r. The parameters

01 and 02 can be chosen in various ways to reduce the scheme to

many standard difference formulas. In general the scheme is

first-order accurate in time, and if 01 - 02 - 1/2 = 0 it is

second-order accurate.

U inserting the Navier-Stokes equations in the scheme and

notin -hat An(fg) = fnAng + gnAnf + O(Ar 2) for any two functions

of time f and g we get

Aw 0 1 A7 tn  _nE+nE +AE

nw= n1+02 -nE+AnEI + AnEv 2 )C ]

+ +n (-AnF + AnF +AnF
r vi v2

-25-



+-At [(-E +E + E +)-

+ A7- ti Ev+2 + + (-F + F F
2

+ 0 2 n-l w
*1+082

Now

A nE = A n A nw + O(AT 2

A n. = n A nw + O(AlT2 )

where A and B are the Jacobians

A IE
Ow

B =8

-26-



Also

A nE V1 PnA nw + RnA nw c+O(AT 2)

A nF v2 Qn An w+Snflnw 7+ (7 2)

where

P OE V1 Q 8F v2

c Ow

theref ore

A nEi =n PA nw - RnA nw + (RnAnw)~

A v2 Q= QA nw - Sn A nw + (SnAnw)

-27-



In order to maintain the block tridiagonal form of the final

equations, the cross-derivative terms are evaluated explicitly,

without loss of accuracy, by noting that

AnEv2 An1Ev2 + 0(ATr

A nF =, A n1F V1 + Ar2)

Upon substitution

A nw = 1 Ar jfAnn + PnAnw - Rn An w Rnnw + n-i

+ [-BnAnw + Qn A nw - S nA nw + (SnAnw) + An- F

*+ 1 A nt [(-E + E +E + (-F + Fi + Fv2  n
1+02 r vii E 2 ) V v277

2

0 -28-



+62 an-1i
1+062

factoring and using the central difference operators for the
space derivatives

+ 6 1 +02 [6 C(A-P +RQ -6 CCn

+2 1+ 2]6V(}@S1 697 n n

+ 1 Ar A n t [ (- +E E )n + n -
1+0 2 [6,+ v2-Q7SV1 v2)

*~~ nA,
+ 10 [6(- +~ [E V1 + E V) + Ev2)(- + , - + Fi +2 Fn 2

-29-



+ 1+ 2r 6 n-1i 2+a9 n-1 il

+ 0 2 AV+ 6 l F- w

1+2

Now let

a 1+0 2

A-r
P 1+0 2

- 2

ITO 2

and add implicit second-difference and explicit fourth-difference

dissipation

{I +atn [5 (A - P + R n - n~~ +D

{I + atn(6 (B Q+ S n 6 S ,+) n

-30-
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+ aAtr[6C(-E + E V1 + Ev2)n+ 6 (-F + FV1 + Fv2)n

+ tn [6 (-E + Evl + E )n + 6 (-F + Fvl + F + D
T vi v2 v2)vi

+ atn [6A n-iE + An-i F
C v2 77 vil

•+ 7 A n-1w

where

D - il (
D C -E C VA C

D = i2 j-IAt7J

D = e j I[(V A )2 + (VA 7)  Jwn

and A and V are the usual forward and backwards difference

operators.
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since it is often the case that the thin-layer approximation

is used in Navier-Stokes calculations and since solid boundaries

may be present in a problem along either the C or q coordinates,

we introduce the parameter a and b in order to tag differently

the viscous terms involving the and n- derivatives (a and b
take the values 0 or 1 only):

{I + at' [6 (A - aP + a R ) na 6  Rn] + DQ

{I + atn [6 (B - bQ + b S )n _ b6 Sn] + D An w =
'1r 97 '7 77 76U

4

.- nt r[6C(-E + aEv, + abE v2)n + 6 (-F + abFV1+ bF1v2 n

Pt [6 C(-E + aE V+ abEv2)n+ 6 (-F + abFvl + bFv2)n]+ D

+ atnab [6 (A n-IE + (An - F
r v2 ) +1 r/F)

+ A n-i

If we now let
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L = A -aP + aR~

M = B -bQ + bS

and

X =-E + aE + abEV1 v2

Y=-F+ abF V1+bF V

we obtain finally

{I + at [6 L n_ a6 Rn]+ D {I + atn[6 14 b51, S n + D }A =

Tr 17 T 7 17

n n n n-1 n-

+ a t Irab (6 CnAiE v2 + 6 17A Fv + A w

In general the first step in deriving the modified

differential equation is to expand each term in the difference

scheme in a Taylor Series about the point (,7) collect terms
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of the same order and then retain the equation to the order

desired. In the present case this would necessitate Taylor

series expansions in three independent variables, to some

reasonably high order, before it can become possible to identify

* N the terms that are needed. Here, we will proceed differently by

deciding at the outset the order to which we want the modified

equation to be accurate and then write down only the terms that

are needed, using single variable Taylor series expansions, to

reach that order of accuracy.

For example, we wish the modified equation to be accurate to

third order. Since after all terms have been expanded, it is

4. necessary to divide everywhere by Ar to recover the Navier-Stokes
1terms on the left-hand side of the equation, every term in the

0above difference formula should be expanded to fourth order.

Before proceeding to do that, we first note that for any function
f(x) of the single variable x we have the following:

= +_ Ax2f 4
x fx 6 3x + O(Ax

6 f f +-_IAx~f OA
xx xx 12 x4x + O(Ax

2 4

VxAxf = Ax2  f + O(Ax

I (VxAx)2f - Ax4f4 x + O(Ax6 )

-34-
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n- - -- -

Remembering that a and A nw are both of the order of ATr we expand

as follows:

A w =w AT-r+-IW AT- +-IW Ar 3+ 1w AT-
Ir 2 TIT 6 3,r 24 4,r

6LAnw = (L Anw + 1I A2(LAw

6 RAnw =(R Anw) +_ AC2 (R n

D Dnw = -E. 1 -1 A2(n

Similarly

6 MA w= (M a w) + A A7 2 (M Anw) 777 77 6)3

6 SAn (SnAw) + 1 A2(Sn~n
7717~ Aw 7(S 1w) 4 n7

Dnw . -1 2D 7Aw= i2 A17 (JAIW ?w)

0 -35-
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Now

15L 6'7M Anw = L (M A nw) 7 + (M AW

6L 6 7 SAnw = Lc(SA&'w) 177+ L (S AnW T

6 7 A Ei2 [LU - (J,&n) T7IcA72

5R 5 17 M Anw = R cc(M A nw) ,l + 2R c (M 5 nW) C1 + R (MAnW)C7

6 5177S Aw =R,(SA'w),, + 2R (S An) +R( Aw 07

5 R D 1 n R(- jn)11 1 2

D RD7 A nw J- 1~ {R[J (Anw ]}

D 77sAn -- J1 A2 [( nw

D6M~w-E. JA~ [J-3w6-



D D 17Anw = O(AC 2 M72 Ar)

Having done that, A n is now expanded only to the order
needed to bring all terms to the 4th order. By repeating the
above procedure for the terms on the right-hand side of the
difference formula, dividing everywhere by A7r, denoting a/AT by a-
and a/Ar by and noting that 1-i = Awe get

a - t Ir(X + Y )I H

0-Ar- 2w ' + at Ir(LwT) - a at (Rw ) + at (MW)
2 7W T cc Tr rr T T

-abt~ WI)17- a t (X C + YV) - aabt Ir[(E 2 )7rC + (Fv1)rn)

aAr2 w L aa t (R Mw6 3,r + T -r' C~ ~ R 2 T)c 2 r~ 1rr_ 7

ab -2 2 -2 2
2 T (WI T]V T7 + TV rL( M r) +at 7 L(M '

-2 2 2 2-a bt 7 L C(Sw I) -77 a bt L(Sw)TC7
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-2 2 -2 2-a at R (MW)7 -2aat R C(Mw)r

-2 2-a at R(Mw) cc

-2 2 -2 2+ aabt 'R (SW r) ?n+ 2aabt R (Sw) 77

* -2 ab 2

+ b R(SW ' 07

aab-txy

+ 2 t[ C(E v)rC + (v) a X+

-1- 2 -2+J fE1  (Jw ) ~A)(Jw)

+ t t(AC2 X3 + ,2 Y3 )

-Ar3 12 +Yw 4 + a t (Lw 3 ) a t (RW 3 ) + Ra
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-2-2
- bt wL (MWlr + t L(Mwo~ T TI2 T?

-2 -2
2 bt TVL 2 bt L(Sw

-2a 2 -2 2
-- atrR CC(Mw r ) 7a atrR (MW T ) 0

-2 -a 2 a2 2
2-a tR (Mwr) CC7 2ab tr R CC(SW )d17

-2 2 -2 2+ aab t rR C(SW~rd0 a b 2 rR( wI 01

-2
a aF t-( tiXYI
6 abT[( v2 ) 3,r + (Fv)3rn] - 6a ,( -y9

+ 6 ArAc [ + abt (E) 3  -t(LwT 3

0 -39-



+ (Rw)
2 Tr I T4C

+ A-r An 2 [t~Y 3 + abt~ (F~i t (MW)

+ b*2 t S

-1 ATr - A2 (w2
+j 2 'i1A TTw) + C: i2AT (Jw) }' 7

+ ae i 2 t T Ar A 77 [UL -1 (JW) ,d 71

~aac2  ~ 2 -1

-a a c i 2 t T At A [ J (MW d77

*-a b E it J A- A [J (sw l) 177'

0 -40-



4EeJ Tr (Jw)4 C + A-r 4  1

The left-hand side of the above equation is, except for the

factor A, the Navier-Stokes term, modified by the coefficients a

and b introduced earlier. The right-hand side is the truncation

error, up to third order. To make the equation amenable to

analysis, all terms on the right-hand side must first be expanded

in terms of the derivatives of w and then all terms containing wr

must be eliminated by repeated application of the modified

equation itself (see Ref. 3). Before attempting to do that, we

* write the equation to second order in a somewhat more expanded

form:

, [wr - t (xC + H

- Ar {2 w + at r (L w + Lw ) - aat r(Rw r + 2RC wr

+ Rw rc ) + atT(Mw + Mw ) - abtr (S7wT+ 2S7w

+ SwT'7) - t(X +Y) - aabt [(Ev2 ) { + (Fvi)7T]
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~2 f.0wT+ t (L w + LW aat(w+2R w
6 3, 2 I c lr rrC 2Ir cC+2rwC-r + Rw

+ t (M w + Mw ) - t (S w + 2S w + Sw
2 7 TT 'T11 2 rTi 7?1 ?7T 17 TT"I"77

-2 2 -2 2

+ a t L c(M 17w 7 + Mw )+a t. L(M 'wr +M cw "+ M 7w 7+Mw )c

-2 2 -2 2
a -bt 7 L (S 777 w ' + 2S 17w "+ Sw )- a bt 7-L(S Cnwr + Snwc

+ 2Sw. + 2Sw + Sw TV7+Sw "7

-2t22 -Mw w22t2R(Mw

atR (MW +w + - a M( w +M +MW +MwMW

-aaRM C1 +M cc +2Mwc +2MWrn + Mqwr +M )c?

-2 2 -2 2+ +aabt-rR CC(S nnw + 2S 7w T7+ Sw I ) + 2a abtR,(S nnwl +5 Snwl

+ 2Sw 77+ 2Sw . + Sw ,, +I-Sw 7n
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-2 2+" aabt R(S nwr + 2S w, + SCwTn+ 2S wTr+ 4S wrn + 2Cwrn

+ W + 2S w7 + SW 77

&ab
+-2 vl)T71 - t3 (X + Y

-- 2 -rv)rr 2 3rC 1

+ J -eilC2 (j w r + 2J w r + Jw c) + i2 A72(J wr +2J w 7

+ t 

wA+ 

2
6 6 3C + A17 Y 3 17)

Now, recall that the viscous flux vectors contain the
coefficient of viscosity # and the Prandtl number Pr. If a

turbulence model such as the Baldwin-Lomax model (Ref. 4) is to

be used in the computations, 1 would be replaced by i + t and Pr

by Pr + Prt, where #t is an eddy viscosity coefficient and Prt is

a constant. jt can be assumed in general to be a function of w,

C w and w . On the other hand, the molecular viscosity

coefficient # is a function of temperature and, therefore, is a

function of w. In the Beam and Warming scheme # and t are

assumed to be locally independent of w and its derivatives and

* are functions of C and n only. This amounts to evaluating p +

t' on the implicit side of the scheme, at the previous time step

n. However, for the purpose of deriving the modified equation

the functional dependence of p + lt on w, w and w must be used.

With this in mind and after letting

0 -43-
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L = L + aR,; = A - aP

M = M+ bS; M= B - bQ

we have

L = L(w, wC; A; C, 7)

R = R(w, w,; P; C, q)

S = S(w, w ; A; C, I7)

X = X(w, wc; w7; P; C, 7)

Y = Y(w, wc; w7; I; , '7)

E v2 = Ev 2 (w, wc; U; C, 77)

FV1 = FvI(W , wC; P;, '7)

A = A (w, w ; Wt7; C '7)

To extract the derivatives of w out of the various

derivative terms on the right-hand side of the equation, these

terms must be expressed in terms of the Jacobians of the original

flux vectors with respect to w, w, and w7 and their derivatives

* with respect to p, as well as in terms of the Jacobians of 1 with

repect to w, w, and w . In addition, the elimination of the r-

derivatives from the equation will require the evaluation of a

-44-
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number of other derivative-terms not appearing in the equation in

its present form. Terms such as S , XCn, Yccn, MOC1,

and the corresponding lower order derivatives are required, for

instance. A simple calculation shows that terms such as XM7

is the sum of at least 2500 terms. It is not difficult to see,

therefore, that carrying out all the expansions needed by hand

and doing the necessary algebra to obtain the modified equation

in its final form is impractical to say the least. A computer

must be used. In fact, the computer could be provided with

relatively compact formulae to carry out all the expansions

needed. In order to see how this could be done, assume that f is

a function f(w0 , w1 1w2,w3 ; t1,2) where wo, wl, w2, and w3 are

85f
functions of C1' 2 and let f lm denoteC 2 f iji a j a k a i a m

where i,j,k,l, and m take the values 1 and 2 only, and wpqrst

denote the derivatives of w with respect to Cp, Cq, Cr' Cs and
where p, q, r, s and t take the values 0, 1, 2 and 3. We set

w = W, w I  w , w2  w , w3  , E C and C2 , and take the

convention that a deriative with respect to Co means no

derivative at all and a derivative with respect to C3 mean that

w is really 0; example: wo 12 2 1means w C2C2i and w3 2 2 12 means

'"C2 C 2 . Furthermore, we reserve the notation fi for the
derai ve of f with respect to the variable Ci appearing

explicitly in the expression of f. With this we can write:
3 fi

f. = 1 f w wpi +f

3 3

f.. = w f .w .~f + "" + fw w + 3fi
f1 3  p=O q=0 wpw q] Wpi w pi + w W pij w qj

3 3 3

f k
ijk p9O qO rJO fw w wrkwqjwpi + f wqjpipqr pq
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"fw Wpi + w w-+f w w.+ fjkww q qjp wp wq qjk pi W pWr rk pi wppi

" i *k- + f w .+fk w .+f w.-w P p Wp wr rkWi w7pij pP1 wp pijk

+ fJ w w.-+ fjk + +f 1 3 + ~f jkw rkqj w w.+f w qj w rk
q r q qj wq r~

f3 3 3 3
ijkl p=O qEO J=o szo (w pw qw rw s1 w pw qw r)w rk wqjwpi

"f w w k.+ w +wk )ww wr rklqjwpil f w s ql w pwqqjp

"k kiw+f +( f

+f w+f )w w w +w +f w w

+ww] w +kjpi w ww+f3w s www pqr wss wpwr kp psr k pq jp

+ f w w.fjk w + jl)w +fj w +Wpqqip Wp~ wqrjpil wpwsl ppiw W i w

+ , (f Ws +f 1. , )wqk i + + W] w.+ +p( wqj1kw iwpqws sl wpqpk p q qjk pi w SI w pwr r i

+ fJ w + kJ k+fw pw rw sk i j w p r W rkwpi + ( w rk pi l p)

prs pr 46-



" fk W +fk
w p~ij + (fWpws sl + f )wpijk + fwpwpijkl

wpP1

" (f i W + fil )w + f w w + fi w  w
w w sl + q w rWrkwqj + q w rkl qj + q W rk qjl•i

(fik ikl fik w . fi i w+ qW + fw )Wqj + f Wqjl + ( wl + )Wqjkq w q Wq q q s

w qw qik l + (fw w w + fw r WrklqWrs r )Wk r

+ f ijk kl
fws  s + fiJl

fijklm can equally be written down using fijkl"

Note that the above formulae apply to the quantities X and Y

which are functions of w, w, w , A, C and n. For quantities

such as L, R, Fvil which are functions of w, w, I, C and n only,

and R, S, Ev2, which are functions of w, w 7, , C and 7, the

above formulae must still be used in their general form in order

to maintain their consistency. However, an instruction can be

added to delete terms containing Jacobians with respect to w in

* the first case and w in the second. When f p # it is sufficient

to stop the summations over p,q,r,s and t at 2, i.e. sum from 0

to 2. If a -r-derivative is invovled, that is if one index in

fijklm corresponds to a time derivative, the formulae still apply

except that all terms with fijklm containing that index should be

cancelled. With this all necessary expansions can be handled

using the same formulae above.

Note that despite the fact that the summation signs p 0 qo
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r 0 st0 appear to cover all terms on the right-hand side, not all

of these terms contain all four indices and therefore those that

do not can be taken out of the loop.

Note also that since every time a derivative is taken terms

that are products of a number of terms become products of an even

larger number of terms, the previous estimate of the number of

terms involved in one term on the right-hand side of the modified

equation is an underestimate. The correct number of terms

involved can be found by examining, for instance, the expression

of fijkl"

Finally, consider a term such as:

pqr WslWrkWqjWpi

for one combination of p,q,r,s,i,j,k, and 1. Since f is a vector

(it may be a 4x4 Jacobian) and w is a vector, this term alone is

a sum of 45 or 1024 terms. If f is already a 4x4 Jacobian the

count is 4096.

With such estimates it becomes quickly clear that even on a

computer some difficulties may arise, particularly in terms of

*. storage requirements and the logistics of carrying out algebraic

operations on huge numbers of terms. Some additional thought

* must be given to ways of circumventing these types of

difficulties.

Perhaps it will become necessary to consider the way the

modified equation is to be analyzed simultaneously with ways of

obtaining it.

-48-
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V. Flux Jacobian Matrices

The flux terms are

f = f (w, wC, w 7

g = g (w, W, w

where

W= A R- E 1T J-1= -

J, ;, J, XQn

f f= f and g =g +

pU P(Cx u + C yU)

/pU U + Cx pu (Cxu + V)+ x

f= Ji I pV U + CypJ- 1  Pv(cxu + C yV) +C p

(e +p) U (e +p)(Cxu + C V)
0 0
0 0
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0 0
txTxx + tyTxy txTxx + yTY

f J- 1 tx-rYX + ~Yyy J-1 x-ryx +t 'ry

tx PO + typ tIJ C ( ~P) + UT +v V )
0 x (7 -1)P rp X xx xy

0

Y(B rP) + u r +v )}

00

PV + npP(7 + 770 v) + 7x

gc =J pV + n yp J-1 pv(nxu + nv) + 1yp

(e + p) V (e + pn u+ 17Y V)

0 0
0 0

S0 0
* 'x~xx + nx 77x7-xx + 17YTFXY

9v J- x7 yx + 17'T-Y 7xryx + 77y -yy



'7xPx + '7Y P y ?7 + uT +V )

0 0
0

+7_ P + UT + Vyy)}
0(7-1)Pr p y Yx
0
0

,a.

Note that we have added two extra equations to the N-S, equation, i.e.

0 xr= 0 and yr = 0

so that we have a consistent way of including the spatial
derivatives of the metrics in the computation of the flux
Jacobians. Since we are considering stationary meshes only, this
addition does not increase the complexity of the system.

The components of the conserved variable vector are

w4. = -p

J P0
j j = m

W2 J -m

'.

=y nW3 i- n
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e*

w 5=x

w 6 =y

0we also have u - v n

* .~~p p

A2 A2
p m in

p p

A2 2
L. P1 A m in(71)~ e -2 A2

pp p

A2 A2

-S.,p p
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and other repeatedly used terms

=xyJ )7 *.YJ(

Xy 17 17

7- ~ ~ xJ 3 # +x 71 y J ( 7 + x1 ^)c -x ( )7

yy 77 17 )c Y ( 7

=ry 2x 7J( + -2xJ( 1 ) +xJ(Th1x+JY(77

T /S[- x~ +n x n +yJ ! -y
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0m

n n

(E) nA^-__n - D_ _

The components of the C-flux vector are

f -u pux + v~

2 J Jx+ C

2f + + p CY + i

3 J + J 1 , '+1 yy j

f (e +-p (CX u + C yV) + X .21L (2 + UT + VTr
4 = ( (-) x xx xy
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+ U- + v-J (7-i)Pr p y YX yy

f 5=0

f 6 0

S-flux vector components

f m y J7 J nx J7

A
2  

A 2  

A
2

f m yjm ^n A i y1m i n= z yJ7 -- x +y7 (7-1) {e -2-; 2

+ S# 2y () 2Jy(^) + Jx7 (Te-x()

+px{-JxQM +jiB +ji
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A AA2 

2 i^2m ̂  n - x x(-1 {e x m 1 n
3 '7 7 '7 ( - ) l 2 A 2 A

p '~ p p p

+JA xi(i.) + YY(

' '7p ~ p ~p ~ *p

2 n,u 3  x'7{2Jx' R*) + 2Jx ~ - j.( + ,Y m3 17 1 c c 7 '7 cp p p

A 
2  

A
2  

A A

4(2 + ^) I ny1 ^ 71()
p p p '7 p

^ 2 ^2 ^ 2 A2

Pr'' 22 A2 22 1-~7

p p p p p
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* 
2  

-2 2 -2

e m I n + m 1n
-x {xJ - + 2 xJ
Pr 7 p ^ 2 2 2 "A 2A 2

+y() [2y i yJ -xJ(
+ ' 7 7 17 '7 p 7

p 3A A A A A

+ y *~) s [~'7J ~)~ x~J + y O)y
p p 171'x 1 -C + x iT 7 p Y j1

'7 ( ^) 4 1 -) + x + y J() 7 7 ) - y cJ ( )

(~) 1A/ [-2x J 2x J +-~ - -i)(:

X'7 n 2 n7 m Cm 7-y 71

0f = 0

f 6=0

The term m n 2 can be expanded as
p p2 p

-57-



likewise for the derivative

e Am 2 A 2* [] -e i n nl
172P, 1  ^2 + 3 P,,7 3. P? T3'

the components of the n- flux vector are

=I- 77 J: 17, + P l1 + I 7x+ T X 7
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g4- (e+p)(1 + 7V+(P +UT+v
j 'x~ + yv J ('-1)Pr p~ x +UT+V'

J ('y-1)Pr p y yx yy

g5 = 0

96 =0

* ?7-Flux vector components

g1 = m yCJ + n xJ

A2 -
2  

A
2

- - n I (1 m I nSycJ +~- x J y J [e7-1) le

22 m C -
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A A 
A

+ 1X _ Mm nl
/A9 -7 (A) t+ X c (fl 7 + yJ17(-.)c c (IT

p p7 1 ' p p

A 
2  

A
2  

A
2

m in in
A ~ J~ Je-

93 - i + x Jy1 [e - 1~ m In

A A 
AA

14~ Ycf{XJi(2 + X J +~ +yJ ) -

p p*? p p?

0A

3sx +-2 2x (-^ i + (A)cj'7p p '7

-2 ^2A

p p'a p p

SA 
A2 A2 A 2 A2

Pr C [C -, i m 2 i 1 n
t72 7 2 - [A 2 A2 2 7^2 7

p p p p p p

A A
2  

A
2  

A 
2  

A
2

-l x (J[ im in r im 1n2r Ax2 2 2' + LA 2A2 2A

p p c p p p 7
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Yc(^) j p [2yCJ (~~-2yCJ m x J (i

n [- J +x J () + x J ( ) E

n m n nE

n 2 n nM+ x~ (^) I~ # [- 2x 1J ()~ + 2x J () -.YJQ () + mC

96 0

We need to compute the following Jacobian terms

a -; P- Each of these will be a 4x4 matrixC 'w' ww
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-)2f f2 82f 82f Each of these will be a 4x4x4 matrix
w2' ' w

82f .82f 82f
wfw ' f ww: Each of these will be a 4x4x4 matrix

Also the same for the y-flux vector, g.

* This is going to take forever to do by hand, so we will use

MAC SYMA.

Generation of the Flux Vector Jacobian Code

To evaluate the error terms derived in the preceding

sections, code must be generated to compute the magnitude of

these terms at each discrete point in the flowfields. This

evaluation may be performed for as many time steps as desired in

order both spatial and temporal variation of the truncation

errors.

0
5- The error terms themselves are not exceedingly difficult to

5- code, once derived, although they require many vector and matrix

operations. The major difficulty is the generation of code to

compute the elements of the Jacobian matrices and tensors which

appear throughout the truncation error terms. By example, the

second Jacobians of the flux vectors contain 64 elements and the

third Jacobians contain 256 elements. There are potentially 9
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second Jacobians and 27 third Jacobians. Of each element

required only one line of code, these two sets would require 7488

lines. The fourth Jacobians would require an additional 82,944

lines of code on the same basis. Since each element may require

many lines of code, in particular for the case of flow dependent

eddy viscosity, the probability of generating this code by hand

without error is not large.

The symbolic manipulation lanquage MACSYMA (c Symbolics,

Inc.) version 309 was therefore used to produce the computer code

necessary to evaluate the Jacobians. This was not done without

difficulty, however. The first attempts to produce code using

MACSYMA for the elements of the Jacobians met the same fate as

the attempts to derive the modified equations using MACSYMA i.e.,

* the size of the many elements grew until the storage capacity of

version 309 was exceeded. As a counter to this problem,

factoring routines were developed to attempt to reduce the size

of each element after it was generated. These routines were only

partially successful and required as much as 2 days of

interactive time to reduce each element. Even then, the code for

some of the elements exceeded the allowable limit for FORTRAN

continuation statements.

The final resolution of this difficulty came from a

suggestion by Wigton (Ref. 10) for a means of taking complex

derivatives using MACSYMA. His basic idea was extended,

* streamlined and automated so that FORTRAN code for the entire set

of first, second and third Jacobians could be generated in 3 to 5

hours of interactive time (depending on machine load). The

routines for performing this task will be explained below and

included in Appendix A in full. The FORTRAN code generated using

these routines is included in Appendix B.
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The crucial idea by Wigton is the use of the "GRADEF"

function in MACSYMA to assign names to derivatives of functions.

The important point (that is not explained completely in the

MACSYMA manual) is that if the original value of the function is
removed after the derivative is taken and the name is assigned

using GRADEF, then MACSYMA will subsequently substitute

automatically the assigned name for the appropriate derivative of

the function. The reduction in size of subsequent expressions

containing this derivative (if lengthy) is obvious. This idea is

applied using the MACSYMA macro "BUILDQ", also as suggested by

Wigton.

Before explaining the routines, the definitions of the

variables used to generate the flux Jacobians will be given for

one of the flux vectors in conservative form:

r r =p
q m where m pun n =pv

e e =e t
t

cau = capu = + r!x

~n m

cav = capv = a 7 y + -7

duz = duzeta = r ) duz =duzeta=

m nr ut
due = dueta = = r dueta=(

. dez = dezeta = ( e. )dee = deeta = (ei)
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'rxx = mu - (dvz) zty - (dye) ety + z ((duz) ztx + (due) etx)]

-rxy = mu [(duz) zty + (due) ety + (dvz) zty + (due) etx

kbx =(gain) au [(dez) ztx + (dee) etx] + m/r 7rxx + n -xypret

m

then F m in/r + p - 7rxx

U..mn/r - rxy

(e + p) m/r - bx

Once the derivatives are computed using the above variables,

then a routine is used to substitute the variables used in the

computer codes into which the Jacobians are to be inserted.

Four basic types of macros were written for this task. Each

was written to be called on a given variable or vector to perform

part of the necessary operations. The first step is to

differentiate and name the derivatives of such functions as duz,

cau, cav, etc. as defined above. These macros are proc , an

V example of which is given below:

proc2(var)::=
buildq([var],

(for ii:0 thru 3 do( te: diff(var,q[ii]),
if te 0 then (for jj:0 htru 3 do

* (tee:diff(te,q[jj]),
if tee 0 then ( gensub(tee),
outputgen(var,nvar,ii,jj),
apply('gradef.[concat( var, d,ii),q[jj],concat
('var,'dd,ii,jj)])))))))$

The proc2 macro shown here is used to create the derivatives
and the names that will be substituted for the derivatives in

subsequent appearances of the derivative in the second Jacobians.
If called on duz, the definition of duz is substituted
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sequentially for all appearances of the dummy variable VAR. The

macro differentiates duz wrt the first element of q and loads the

result into tee. If this is nonzero, then it differentiates wrt

the first element of q again and if still nonzero substitutes the

actual variables to be used in the FORTRAN code using the macro

GENSUB. The FORTRAN code is then generated and displayed as text

with an output__ MACRO.

outputgen(arn,nd,ii,jj)::=

buildq((arn,nd,ii,jj],FORTRAN(concat('arn,'dd,ii,jj)=nd))$

Finally, the APPLY, GRADIF, and CONCAT functions are used to

designate the derivative of a wrt b the name c.

An example of the FORTRAN code produced by the proc2 routine

is:

* duzddOO=2*roudzt(kv,jv)/rho(kv,jv,l)**3-6*rhodzt(kv,jv)*rhou(kvl

jv,1)/rho(kv,jv,1)**4

In reality, these routines can be called sequentially on a single

function as follows:

procall(varr)::=buildq([varr],(unmod(varr),proc(varr),procu(varr)
.,procv(varr),proc2(varr),proc2(varr),proc2pu(varr),proc2pv(v

rvarr),proc2up(varr),proc2vp(varr),proc2uu(varr),proc2uv(varr)

,proc2vu(varr),proc2vv(varr),remvalue(varr)))$

! Once all of the nonzero derivatives of the components of the

flux vectors have been generated and named, the Jacobians

themselves can be generated using the ARRG macros:
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arrgpp(var)::=

buildq([var],

(for ii:O thru 3 do(

for jj:O thru 3 do (te:diff(var[ii],q[jj]),

for kk:O thru 3 do (tee:diff(te,q[kk]),gensub(tee),

fortran(concat('var,'pp,"(",ii, ,',jj, ", ,,

nvar))))))$

These macros are somewhat less complex, as all of the derivatives

have been named, so it remains only to differentiate the flux

vector components and output the FORTRAN code. In this instance,

the CONCAT function is used to generate the array name for

Jacobian element. An example of this output is:

fpp(3,1,0) =

(cau*pddlO+caudO*pdl+caudl*pdO+cauddlO*(p+rhoe(kv

,jv,l,l))-byddlO*zty(kv,jv,l)- bxddlO*ztx(kv,jv,l))/rd

j(kv,jv)

fpp(3,1,1) = (cau*pddll+2*caudl*pdl-byddll*zty(kv,jv,l)

-bxddll*ztxl(kv,jv,l))/rdj(kv,jv)

The naming conventions used are as follows:

For derivatives of functions:

d d 1 element of
* function name + u diff.wrt ql + 2 q, etc.r 

qm

The flux Jacobians use the same conventions except that p is

substituted for d.

For instance,

a.-7
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2

duzddoo = hr

8(f3 )

and fpp(3,1,0) = 8m 3r

where f3 is the fourth element of the flux vectoi f.

The 1st, 2nd, and 3rd Jacobians along with all of the

necessary derivative definitions are given in Appendix A.

-68-

I

i -



VI. Supersonic Turbulent Flow over a Compression Ramp

The physical problem to be analyzed in this study is a

supersonic turbulent flow over a compression ramp. This problem

was investigated by Shang and Hankey (Ref. 8) using the

MacCormack explicit scheme (Ref. 7) to solve the compressible

Navier Stokes equations. The Cebeci-Smith eddy viscosity model

modified by Shang and Hankey is used to simulate the turbulence.

The numerical code used for the results presented in this

section was provided by Shang and is described in Reference 8. A
computational mesh of 62x30 points with some clustering at the

*corner of the ramp and the same type of stretching in the normal

direction as reported in Reference 8 is used. The freestream

Mach number is 2.96 and the Reynolds number based upon the
-7leading plate length is 107. The grid is shown in Figure 1. The

Mach contours and surface pressures in the neighborhood of the

compression corner are shown in Figures 2 and 3, respectively.

Although the grid is very coarse by present day standards,

it will provide a starting point for our investigation of the

influence of truncation error on the eddy viscosity. In

subsequent calculation we expect to refine the mesh to find out,

among other things, to what level the grid must be refined so

that the truncation errors do not influence the eddy viscosity
levels. Or, in other words, what level of grid refinement is

- necessary before we can be assured that the eddy viscosity model

is indeed modelling the physics and not just correcting for the

numerical truncation errors.

A-'9
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VII. Results

Presently the code required to calculate the truncation
error terms (or the numerical shear stress terms) using the

FORTRAN code generated by MACSYMA does not run properly.
Therefore, no results will be presented yet. We expect to do
this in the near future.
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VIII. Discussion

Analysis of Truncation Error Terms

During the course of previous analyses (Refs. 5 and 6) of

truncation errors for Lax-Wendroff schemes applied to the Euler

equations, we found that the leading second-order truncation

error term was at least two orders of magnitude longer than the

third-order term.

Since the second-order term is a third derivative

(dispersive only for a linear equation) and since the viscous

stress terms are second derivatives (usually considered to be

dissipative), it would seem that little interaction between the
*stress terms and the error terms would occur as the third-order

term (fourth derivative) is very small. We will demonstrate both

analytically and numerically that for a nonlinear equation, large

dissipative and dispersive effects can result from the leading

term even though only one effect might at first be presumed based

on the apparent order of the derivative. Since the leading term

predominates for Lax-Wendroff schemes, it is unnecessary to go

through the extremely laborious process of examining the higher

order terms.

0 To begin, the viscous Burgers equation is presented as a
model equation, both in linear and nonlinear forms.

w2
+ Wx) =sx+sW

where 1A = s(x)

and the linearized version is
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W t + cw x = (Wx x = I xWx + AWxx

To provide a base for further discussion, a traveling wave
solution is assumed for this equation of where k is a wave number

and w is a frequency.

w = ei(kx - wt)

differentiation of this wave wrt space and time yields

4' = -iwe i(kx-wt)

w = ik e (kxwt)
0x

w k2ei(kx-wt)
xx

w - ik 3ei(kx-wt)
xxx

w k4ei (kx -wt)
xxxx

Substitute the appropriate derivatives into the linearized

Burgers equation.

-iwe ( ) + c ike (  A x ike( i t k2 e (

Solve for w

" -w = -c k + lxk + uk 2 1!

This equation is in the form suggested by Whitham (Ref. 9)
for determining whether an equation produced dispersion between

traveling waves of different frequency. Whitham states that for

-73

1 , ,,II



an equation of the form w = W(k), the equation will produce

dispersion if the equation w W(k) is real and if

* 3W(k) 00
akiakj

The linear heat equation -iw = +k2 a or w = ik 2a. This equation
violates the first of Whithaus criteria for dispersion, as we
would expect to be the case since physically this linear equation

is completely dissipative. We will now use this criteria to
examine the nature of the error terms in the modified equation

for Burgers equation.

The modified equation for FTOS differencing of the nonlinear

Burgers equation is

w t + (w 2/2)x = )Wxx + xWx

+Ax2 6 +2ww
6 x xx xxx

AX 3  2 + 8WW +2Ww x+ xx x 3x 2 4 x

We know from physical considerations that the first term on the
* right hand side of this equation is dissipative; the second term

is on cursory examination primarily dispersive. If we wish to
determine the interaction between the modified equation

truncation error terms and the stress terms in the original
* equation, then the nature of the modified equation terms must be

examined.
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First an equation is created consisting of only the time

term and the leading modified equation terms:

Ax2

w = -{-6ww +2ww 
t 6 x xx xxx

Substituting the assumed solution into this test equation

yields:

Ax2  3 i(kx-wt)
W 6 {4ke

or
Ax2  3

W = -- {4k 3(cos 0 + i sin O)}• 6

where 0 = kx - wt

It is immediately obvious that the first of Whitham's

criteria is violated in that w = W(k) is not real. At some risk,

we conclude then that this term must have both dispersive and

dissipative effects.

This conclusion is important since pre. us x (Rt 5

and 6) has shown that the leading term is lai, r, ti>, the next

term by approximately an order of magnitude for 2ormacks

method. If this leading term produces dissipative effects, it

has the potential of completely overwhelming the dissipative

0 effects of the third-crder term which has been thought to be

primarily dissipative.

A similar analysis applied to the third order truncation

* error term yields the equation

w = k (i co ; 0- sin 0)
03
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We note that this result is similar to that achieved above, but

the effect is out of phase. The analysis can be continued by

deriving an equation based on the sum of both terms:

w= 2/3 Axk {(cos 0 - Axk sin 0)

+ i (sin 0 + Axk cos 0)}

We can infer from this equation that the effect of the third

order term is to perturb by a small amount the dispersion and

dissipation resulting from the second-order term. This

perturbation will be locally maximum where the value of the phase

angle is such that the dispersion or dissipation due to the

second-order term is locally zero.

We can conclude from this analysis that the leading error

term of the modified equation produces both dispersive and

dissipative effects of equal amplitude for appropriate values of

the phase angle 0. We further conclude that the effect of the

third-order term is to modify slightly these effects such that

dispersion is reduced and dissipation is increased. Based on

this analysis and error analysis research cited previously, we

maintain that examination of the leading truncation error term is

sufficient to determine the major effects on the dissipative eddy

viscosity turbulence models.
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IX. Concluding Remarks

Error analysis of finite difference equations applied to the

full Navier-Stokes equations proved to be an ambitious

undertaking, given the tools available at the beginning of the

Research. The majority of the problems were caused by reliance

on MACSYMA for the rapid and accurate generation of the modified

equations and Jacobian matrices. Although very powerful, MACSYMA

(version 309) proved not to have the ability to factor complex

expressions or the internal storage necessary to allow generation

of the modified equations. Initial attempts to generate the

Jacobian matrices encountered the same difficulties as for the

modified equations. Although these difficulties were partially

overcome, it was not until routines were written based on the

suggestion by Wigton that these Jacobians could be generated

efficiently in only 600 lines of code.

Several important and useful results were deveoped in th

ecourse of this research. Teh leading error terms for

MacCormacks and Beam-Warming methods applied to the full 2-d

Navier-Stokes equations were developed. This was a once-and-for-

all development as these terms can be used for all future error

analyses of these methods. It was also demonstrated that the

modified equation for MacCormack's explicit scheme could be

developed in compact form.

Very powerful MACSYMA Routines were developed to generate

FORTRAN code to compute Jacobian's to third order in only a few

hours of interactive time on a VAX 11/785 computer. Note that

,O approximately 6000 lines of code are written automatically during

this interactive time. These routines can easily be generalized

to produce Jacobians to arbitrary order.
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It was also shown that the leading term can produce both

dissipative and dispersive effects on the solution. The other

error terms can be shown to be perturbations on the leading term.

Therefore, it may be necessary to develop only the leading error

tems for the majority of methods.

Unfortunately, no numerical error results were obtained as

the checkout of the coding of the modified equations was not

complete by the expiration of the contract period.

,
1,
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l Appendix A

GENERATION OF THE FLUX JACOBIANS AND FORTRAN CODE

As was noted previously, the symbolic manipulation language MACSYMA

was used to perform the differentiations necessary to obtain the terms

in the flux Jacobians and also to write the necessary FORTRAN code. An

extended effort was also made to develop the modified equations using

MACSYMA with no success whatsoever. The versions of the package

available to the principal investigator during the course of this work

had neither the necessary internal storage space nor capable factoring

routines that would have been necessary to make the modified equation

. development possible. During the first attempts to develop the flux

jacobians, the same problems were experienced that were encountered in

attempting to develop the modified equations. The derivatives of the

flux vectors could be taken without incident (at least up to the third
Jacobians, when storage problems were again encountered). However, each
non-zero element of the Jacobian would result in more lines of code

than is permissable under FORTRAN. Techniques and routines were
developed for factoring and combining the terms, but as much as 2 days

interactive time was required to reduce each element to more manageable

size. Even then, some of the elements were beyond the allowable FORTRAN

line limit and would have required breaking apart.

This difficulty was overcome through extending a suggestion by

Wigton (Ref. 10) for reducing the size of long derivative expressions in

* MACSYMA. Wigton's suggestion was to first take the derivatives of

functions appearing in the expression and to give them separate names.

This is step which makes this useful is that a "GRADEF" function exists

in MACSYMA that performs the step "the derivative of F wrt x is to be

* called name" where name is formed to match that given when the

derivative was previously taken. After this step, the value of the

-. original function is removed. MACSYMA will then, when asked to take the

A-1



derivative of the function, search the table created by GRADEF and

substitute the name that you have given the derivative rather than

expression itself. This results in a chaining of the derivatives which

results in much shorter FORTRAN expressions.

The above procedure was incoporated in a set of automated routines

that will allow FORTRAN code to be produced to compute the first and

second Jacobians of the full 2-D Navier-Stokes equations in

approximately 2 to 3 hours of interactive time. The third Jacobians

require an additional 2 hours. The time savings of this procedure are

obvious as approximately 2500 lines of code are generated for the ist
and 2nd Jacobians alone. The complete routines for generating the

Jacobians and FORTRAN code are given in Appendix B. A copy of the

FORTRAN code generated by these routines is also shown below. In

Appendix C is a copy of the Navier-Stokes equations as they were

programed for use as a start file for the routines. We will now

describe in detail an example of the automated routines.

The routines are all constructed using the macro function "BUILDQ"

which is a powerful substitution routine with the capability to call

any number of other macros or functions and to pass variables to them.

The functions "DIFF", "GRADEF",CONCAT","APPLY., SUBST",AND "FORTRAN" are

also used and will be described in turn. The first macros created were

the name routines, such as:

* nameu(var,ii)::=

buildq([var,ii],concat('var,'u,ii));

This routine passes the arguments var and ii to the concat function

* which creates a name fuo for instance if var=f and ii=O. Naming

Aconventions for the derivatives are in general( if q=[r,m,n,e] is the

solution vector) that p indicates differentiation wrt q, u indicates

diff. wrt the derivative of q by zeta, and v indicates the derivative of0
~A-2
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*q wrt eta with the number (ii above) indicating which component of q.

The next macro created was gensub which substitutes the subscripted

variables to be used in the FORTRAN code.

gensub(var)::

buildq( [var) ,nvar:subst([

gain = gamma,j = rdj[kv,jv),mu = rrmu[kv,jv],

ztx = ztx~kv,jv,1],zty =zty(kv,jv,1),

etx =etx[kv,jv,1],ety =ety~kv,jv,1],

'DIFF(m,zta,1) = roudztfkv,jv],

'DIFF(m,eta,l) = roudet(kv,jv],

'DIFF(n,zta,l) = rovdztfkv,jv],

'DIFF(n,eta,1) = rovdetfkv,jv],

0 DIFF(e,zta,l) = roedzt[kv, iv),

'DIFF(e,eta,l) = roedet~kv,jvl,

'DIFF(r,zta,1) = rhodztlkv,jv],

'DIFF(r,eta,l) = rhodetfkv, iv],

r = rho[kv,jv,l],m rhou[kv,jv,1],

n = rhov[kv,jv,l],e =rhoe~kv,jv,1]],,var));

The next macro created was output -which was used to produce

FORTRAN code from the Jacobian element loaded into te.

* outputdu(var,te,ii)..=

buildq( [var,te,ii],

fortran(nameu(var,ii)=te));

These macros were then brought together in the macros proc_ which

were used to produce the function derivatives to be used in the Jacobian

elements. In the example below, the derivative of var wrt the derivative
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of q[ii] wrt to zeta is loaded into te, the substitution made, FORTRAN

code output, and the function apply is used to apply gradef to tell

MACSYMA that the derivative of var wrt the derivative of q[iij wrt zeta

is the output of nameu.

procu(var)::=

buildq([var],

for ii:O thru 3 do ( te:diff(var,diff(q[ii],zta)),

if TE # 0 THEN (gensub(te),outputdu(var,nvar,ii),

apply('gradef,['var,diff(q[ii],zta),

nameu(var,ii)]))));

A more complex output macro is required for creating the array names

* and outputting the FORTRAN code for the flux jacobians.

In the following pages the various Jacobians are givenA The

notation follows that given in Section V.

0
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tatrds = 0.6666666666666667

cau = rhov(kv, iv,l)*zty(kv,jv,l)/rho(kv,jv,l)+rhou(kv,jv1l)*ztx(kv
1 jv.~l)/rho(kv,jv,l)

caudO =-rhov(kv,jv,1) *zty~kv,jv,l)/rho(kv,jv,1)**2.rhou(kvjvl)*
1 ztx(kv,jy,1)/rho(kv,jv,1)**2
caudl ztx(kv,jv,l)/rho(kv,jv,l)
caud2 =zty(kvi,jv,l)/rho(kv,jv,l)
cauddO0 2*rhov(kv,jv,l)*zty(kv,jv,l)/rho(kyjv1l)**3+2*rhou(kvyj
1 v,1)*ztx(kv,jv,1)/rho(kv,jvl)**3
cauddOl = -ztx(kv,jv,l)/rho(kvjvl)**2
caudd02 = -zty(kv,jv,1)/rho(kv,jv,l)**2
cauddlO = -ztx(kv,jv,l)/rho(kv,jv,l)**2
caudd20 = -zty(kv,jv,1)/rho(kv,jv,1)**2
caudd0O = 2*rhov(kv,jv,l)*zty(k,j,)/rho(kvjy1l)**3+2*rhou(kyj
1 v,l)*ztx(kv,jv,)/rho(kvjvl)**3
cauddOl = -ztx(kv,jv,l)/rho(kv,jv,l)**2
caudd02 = zty(kv,jv,1)/rho~kv,jv,l)**2
cauddlO = -ztx(kv,jv,1)/rho(kv,jy,l)**2
caudd20 = -zty~ky,jv,l)/rho~kv,jv,l)**2

cav = ety(kv,jv, 1)*rhov(kv,jv,l)/rho(kv jv,l>I-etx(kv,jv,l)*rhou(kv
* 1 jv,l)/rho(kv,jv,l)

cavd0 = -ety~kv,jv,l)*rhov(kv, iv 1)/rho(kv iv 1)**2-etx(kv iv~l*% I hou(kv,jv,l)/rho(kv,jv,1)**
2

cavdl = etx(kv,jv,l)/rho(kv,jv,l)
cavd2 = ety(kv,jv,l)/rho~kv,jv,l)
cavdd00 = 2*ety(kv, jv,1)*rhov(kv jv 1)/rho(kv iv 1)**3+2*etx(kv ivI 21)*rhou(kv,iy,l)/rho(kv,jv1l)**3
cayddOl = -etx~kv,jv,1)/rho(kv,jv,l)**2
cavdd02 = -ety(kv,jv,1)/rho(kv,jy,l)**2

cvd = -etx(kv,jv,1)/rho(kv,jv,i)**2
cavdd2O = -ety(kv,jv,1)/rho(kv,jv,l)**2

cavdO = 2*ety(kv,jv,1)*rhov(kv,jv,)rho(kvjvl)**3+2*etx(kvjv
1 1l)*rhou(kv,jv,l)/rho(kvjv1l)**3
cavddOl = -etx(kv,jv,1)/rha(kv,jv,t)**2
cavdd02 = -ety~kv,jv,1)/rho(kv,jvl)**2
cavddl0 = -etx(ky,jv,1)/rho(ky,jv,l)**2
cavdd20 = -ety(kv,jv,l)/rho(kv,jv,l)**2

p =(rhoe(ky pjv, l)-rho(kv, jv,1)*(rhov(kv, jv,1)**2/rho(kv,jv,l)**2+
I rhou (kv,jv, 1) **2/ rho (kv,jv, 1) **2)l2.)* (gama.)
pd0 = (-(rhov(kv,jv,l)**2/rho(kv,jv,l)**2+rhou(kvjv1l)**2/rho(kv,
1 iv,1) **2)/2.0-rho(kv, jv,i)*C-2*rhov(1cv,jv p1)**2/rho~kvivil) **32 -2*rhou(ky, iv,i)**2/rho(kv,iv,l)**3)/2o)*(g7a....1)
pdl = rhou(kv,jv,1)*(gamma...)/rho(k,jv,l)
pd2 = -rhov (kv, jv, 1) *(gamma-.1) /rho (kvjv, )

* pd3 = gamma-i
pdd00 (-rho(kv,jv,l)*(6*rhov(kv,jv,)**2rho(kvjvl)k*4+6*rhou(
1 kv,jv,l) **2/rho(kv, jv,1)**4)/2.O+2*rhov(ky,jv,l) **2/rho(kv,jv,I
2 )** 3 +2 *rhou(kv,jv,l)**2/rho(kyvy)**3)*(gLma-1)
pdd~l = rhou(kv,iv,1)*(gamma.)/rh(kvjvl)**2
pdd02 =rhov(kv,iv,)*(gamfmal)/rho(kvjvl)**2

*pddlO= rhou(kv,jv,l)*(gammrna)/rho(kyjvy)**2
pddll = -(g:Lmma-1)/rho(kv,jv,l)
pdd20 = rhov(kv,jv,l)*(gamfma-)/rho(kvjv~)**2
pdd22 = -(gamma-1)/rha(kv,jv,l)
pdd~O = (-rho(kv,jv,)*(6*rho(kvjv1)**2/rho(kvjvl>*4+6*rhou(
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1 kv, jv,l)**2/rho(kv, jv,l) **4)/2.Oi.2*rhov(kv,jv,1)**2/rha(kv,jv,1
2 ) **3+2*rhou(kv,jv,1)**2/rho(kv,iv,1)**3)*(gamma-1)
pddOl = rhou(kv,jv,l)*(gamma-l)/rho(kv,jv,l)**2
pddO2 = rhov(kv,jv,1)*(gaznma-1)/rho(kv,jv,1)**2
pddlO = rhou(kv,jv,l)*(ga~mma-1)/rho(kv,jv,1)**2
pddll = -(gamma-l)/rho(kv,jv,l)
pdd2O = rhov(kv,jv,1)*(gamma-l)/rho(kv,jv,l)**2
pdd22 = -(gnmma-1)/rho(kv,jv,l)

duz = roudzt(kv, jv)/rho(kv, iv, l)-rhodzt(kv, jv)*rhou(kv, iv, 1)/rho(k
1 y,jv,1)**2
duzdO = 2*rhodzt(kv,jy)*rhou(kv,jv,l)/rho(kv,jv,l)**3-roudzt(kv,jv
1 )/rho(kv,jv,1)**2
duzdl = -rhodzt(kv,jv)/rho(kv,jv,l)**2
duzuO = -rhou(kv,jv,l)/rho(kv,jv,l)**2
duzul =1/rho(kv,jv,l)
duzddOO = 2*roudzt(kv,jv)/rho(kv,jv,1)**3-6*rhodzt(kv,jv)*rhau(kv,
1 jv,1)/rho(kv,jv,1)**4
duzddOl = 2*rhodzt(kv,jv)/rho(kv,jv,1)**3
duzddlO = 2*rhodzt(kv,jv)/rho(kv,jv,1)**3
duzddOO = 2*roudzt(kv, jv)/rhQ(kv, iv,1) **3-6*rhodzt(kv, iv) *rhou(kv,
1 jv,1)/rho(kv,jv,l)**4
duzddOl = 2*rhodzt(kv,jv)/rho(kv,jvf,1)**3

*duzddlO = 2*rhodzt(kv,jv)/rho(kv,jv,1)**3
duzduOO = 2*rhou(kv,jv,l)/rho(kv,jv,1)**3
duzduOl = -1/rho(kv,jv,1)**2
duzdulO = -1/rho(kv,jv,1)**2
duzudOO = 2*rhou(kv,jv,l)/rho(kv,jv,1)**3
duzudOl = -1/rho(kv,jv,1)**2
duzudlO = -1/rho(kv,jv,1)**2

due = roudet(kv,jv)/rho(kv, iv, 1)-rhodet(kv,jv)*rhou(kv,jv,1)/rho(k
1 v,jv,1)**2
duedO = 2*rhodet(kv,jv)*rhou(kv,jv,1)/rho(kv,jv,l)**3-roudet(kv,jv
1 )/rho(kv,jv,1)**2
duedi = -rhodet(ky,jv)/rho(kv,jv,1)**2
duevO = -rhou(kv,jv,1)/rho(kv,jv,)*i2
duevi = 1/rho(kv,jv,l)
dueddOO = 2*roudet(kv,jv)/rho(kv,jv,1)**3-6*rhodet(kv,jv)*rhou(kv,
1 jv,1)/rho(kv,jv,1)**4
dueddOl = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
dueddlO = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
dueddOO = 2*roudet(kv,jv)/rho(kv,jv,1)**3-6*rhodet(kv,jv)*rhou(kv,
1 jv,1)/rho(kv,jv,1)**4
dueddOl = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
dueddlO = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
duedvOO =2*rhou(kv,jv,1)/rho(kv,jv,1)**3
duedvOl = -1/rho(kv,jv,l)**2
duedvlO = -1/rho(kv,jv,1)**2
duevdOO = 2*rhou(kv,jv,1)/rho(kv,jv,l)**3
duevd~l = -1/rho(kv,jv,1)**2
duevdlO = -1/rho(kv,jv,l)**2

dvz =rovdzt(kv,jv)/rho(kv,jv,1)-rhodzt(kv,jv)*rhov(kv,jv,1)/rho(k
1 v,jv,1)**2
dvzdO = 2*rhodzt(kv,jv)*rhov(kv,jv,1)/rho(kv.jv,1)**3-rovdzt(kv,jv
1 )/rho(ky,jv,1)**2
dvzd2 = -rhodzt(kv,jv)/rho(kv,jv,1)**2

N ~dvzuO = -rhov(kv, jv, 1)/rho(kv, iv,1) **2

Wil



dvzu2 = 1/rho(kv,jv,l)
dvzddOO =2*rovdzt(kv,jv)/rho(kv,jv,l)**3-6*rhodzt(kv,jv)*rhov(kv,
1 jv,l)/rho(kv,jv,l)**4
dvzddO2 =2*rhodzt(kv,jv)/rho(ky,jv,1)**3
dvzdd2O 2*rhodzt(kv,jv)/rha(kv,jv,1)**3
dvzddOO =2*rovdzt(kv,jv)/rho(kv,jy,l)**3-5*rhodzt(kv,jv)*rhov(kv,
1 jv,1)/rho(kv,jv,l)**4
dvzddO2 =2*rhodzt(kv,jv)/rho(kv,jv,l)**3
dvzdd2O = 2*rhodzt(kv,jv)/rho(kv,jv,l)**3
dvzduOO =2*rhov(kv,jv,l)/rho(kv,jv,l)**3
dvzduO2 =-1/rho(kv,jv,1)**2
dvzdu2O = -1/rho(kv,jv,1)**2
dvzudOO = 2*rhov(kv,jv,l)/rho(kv,jv,1)**3
dvzudO2 = -1/rho(kv,jv,1)**2
dvzud2O = -1/r-ho(kv,jv,l)**2

dye =rovdet(kv,jv)/rho(kv, jv,l)-rhodet(kv,jv)*rhov(kv, jv, )/rho(k
1 v,jv,1)**2
dvedO =2*rhodet(kv,jv)*rhov(kv,jv,l)/rhio(kv,jv,l)**3-rovdet(kv,jv
1 )/rho(kv,jv,1)**2
dved2 = -rhodet(kv,jv)/rho(kv,jv,1)**2
dvevO = -rhov(kv,jv,1)/rho(kv,jv,1)**2
dvev2 = 1/rho(kv,jv,1)

* dveddOO = 2*rovdet(kv,jv)/rho(kv,jv,l)**3-8*rhodet(kv,jv)*rhov(kv,
1 jv,1)/rho(kv,jv,l)**4
dyeddO2 =2*rhodet(kv, jv) /rho(kv, iv,1) **3
dvedd2O 2*rhodet~kv,jv)/rho(kv,jv1l)**3
dveddOO = 2*rovdet(kv,jv)/rho(kv,jv,l)**3-6*rhodet(kv,jv)*rhov'kv,
1 jv,l)/rho(kv,jv,1)**4
dveddO2 =2*rhodet(kv,jv)/rho(kv,jv,l)**3
dvedd2O 2*rhodet(kv,jv)/rho(kv,jv,l)**3
dvedvOO =2*rhov(kv,jv,l)/rho(kv,jv,l)**3
dvedvO2 =-1/rho(kv,jv,1)**2
dvedv2O -1/rho(kv,jv,l)**2
dvevdOO =2*rhov(kv,jv,l)/rho(kv,jv,l)**3
dvevdO2 =-1/rho(kv,jv,l)**2
dvevd2O = -1/rho(kv,jv,l)**2

dez = -(-2*rhodzt(kv,jv)*rhov(kv,jv,l)**2/rho(kv,jv,1)**3+2*rovdzt
1 (Iy, jv)*rhov(kv,jv,l)/rho(kv,jv,1) **2-2*rhodzt(kv,jv)*rhou(kv,j
2 v,l)**2/rho(kv,jv,l)**3+2*roudzt(kv,jv)*rhou(kv,jv,1)/rho(kvjv
3 ,1)** 2)/2.0-rhodzt(kv,jv)*rhoe~kv,jv,l)/rho(kv,jv,l)**2+roedzt(
4 kv,jv)/rho(kv,jv,1)
dezdO = -(6*rhodzt(kv,jv)*rhov(kv,jv,l)**2/rho(kv,jv,l)**4-4*rovdz
1 t(kv,jv)*rhov(kv,jv,1)/rho(kv,jv,l)**3+6*rhodzt(kvjv)*rhou(kv,
2 jv,l)** 2/rho(kv,jv,1)**4-4*roudzt(kv,jv)*rhou(kv,jv,l)/rho(kvyj
3 v,l)** 3)/2 .O+2*rhodzt(kv,jv)*rhoe(kv,jv,l)rho(kv,jyl)**3-roed
4 zt(kv,jv)/rho(kv,jv,1)**2
dezdl = -(2*roudzt(kv,jv)/rho(kv,jv,l)**2-4*rhodzt(kv,jv)*rhou(kv,
1 jv,1)/rho(kv,jv,1)**3)/2.O
dezd2 = -(2*rovdzt(kv,jv)/rho(kv,jv,l)**2-4*rhodzt(kv,jv)*rhov(kv,
I jv,1)/rho(kv,jv,1)**3)/2.O
dezd3 = -rhodzt(kv,jv)/rho(kv,jv,l)**2
dezuO = -(-2*rha-:(kv,jv,1)**2/rho~kv,jv,1)**3-.2*rhau(kv,jy,1)**2/r
1 ho(kv,jv,1)**3)/2.O-rhoe(kv,jv,1)/rho(kv,jv,1)**2
dezul = -rhou(kv,jv,1)/rho(kv,jv,l)**2
dezu2 = -rhov(kv,jv,1)/rho(kv,jv,l)**2
dezu3 = 1/rho(kv,jv,1)
dezddOO =-(-24*rhodzt(kv,jv)*rhov(kv,jv,l)**2/rho(kv,jv,l)**5+12*
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- - -- - -

I rovdzt(kv,jv)*rhov(kv,jv,l)/rho(kv,jv,1)**4-24*rhodzt(kv,jv)*rh
2 ou(kv, jv,1)**2/rho(kv, jv,1)**5+12*roudzt(kv, jv)*rhou(kv,jv, 1)/r
3 ho(kv, iv,1) **4)/2.O-6*rhodzt(kv, jv)*rhoe(kv, jv,l)/rho(kv, jv,1)*
4 *4+2*roedzt(kv,jv)/rho(kv,jv,1)**3
dezddOl =-(12*rhodzt(kv,jv)*rhou(kv,jv,1)/rho(kv,jv,1V!'. 4-4*roudz
1 t(kv,jv)/rho(kv,jv,l)**3)/2.O
dezddO2 = -(12*rhodzt(kv,jv)*rhov(kv,jv,l)/rho(kv,jv,l)**4-4*r'vAz
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
dezddO3 = 2*rhodzt(kv,jv)/rho(kv,jv,l)**3
dezddlO =-(12*rhodzt(kv,jv)*rhou(kv,jv,1)/rho(kv,jv,l)**4-4*roudz
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
dezddll = 2*rhodzt(kv,jv)/rho(kv,jv,1)**3
dezdd2O = -(12*rhodzt(kv,jv)*rhov(kv,jv,1)/rho(kv,jv,1)**4-4*rovdz
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
dezdd22 = 2*rhodzt(kv,jv)/rho(kv,jv,l)**3
dezdd3O = 2*rhodzt(kv,jv)/rho(kv,jv,l)**3
dezddOO = -(-24*rhodzt(kv,jv)*rhov(kv,jv,1)**2/rho(kv,jv,l)**5+12*
1 rovdzt(kv,jv)*rhov(kv,jv,1)/rho(kv,jv,1)**4-24*rhodzt(kv,jv)*rh
2 ou(kv,jv,1)**2/rho(kv,jv,1)**5+12*roudzt(kv,jv)*rhou(kv,jv,1)/r
3 ho(kv,jv,l) **4)/2.O-6*rhodzt(kv,jv)*rhoe(kv,jv,l)/rho(kv,jv,1)*
4 *4+2*roedzt(kv,jv)/rho(kv,jv,1)**3
dezddOl = -(12*rhodzt(kv,jv)*rhou(kv,jv,l)/rho(kv,jv,l)**4-4*roudz
1 t(kv,jv)/rho(kv,jv,l)**3)/2.O

* dezddO2 = -(12*rhodzt(kv,jv)*rhov(kv,jv,l)/rho(kv,jv,l)**4-4*rovdz
1 t(ky,jv)/rho(kv,jv,l)**3)/2.O
dezddO3 = 2*rhodzt(kv,jv)/rho(kv,jv,1)**3
dezddlO = -(12*rhodzt(kv,jv)*rhou(kv,jv,1)/rho(kv,jv,1)**4-4*roudz
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
dezddll = 2*rhodzt(kv,jv)/rho(kv,jv,1)**3
dezdd2O = -(12*rhodzt(kv,jv)*rhov(kv,jv,1)/rho(kv,jv,1)**4-4*rovdz
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
dezdd22 = 2*rhodzt(kv,jv)/rho(kv,jv,1)**3
dezdd3O = 2*rhodzt(kv,jv)/rho(kv,jv,1)**3
dezduOO 2*rhoe(kv,jv,1)/rho(kv,jv,1)**3-(6*rhov(kv,jv,1)**2/rho(
1 kv,jv,l)**4+6*rhou(kv, jv,1)**2/rho(kv,jv,1)**4)/2.O
dezduOl = 2*rhou(kv,jv,1)/rho(kv,jv,l)**3
dezduO2 = 2*rhov(kv, jv, )/rho(kv, jv,1) **3
dezduO3 = -1/rho(kv,jv,1)**2
dezdulO = 2*rhou(kv,jv,1)/rho(kv,jv,l)**3

odezdull = -1/rho(kv,jv,1)**2
dezdu2O = 2*rhov(kv, iv, 1)/rho(kv, iv,1) **3
dezdu22 = -1/rho(kv,jv,1)**2
dezdu3O = -1/rho(kv,jv,l)**2
dezudOO = 2*rhoe(kv,jv,1)/rho(kv,jv,1)**3-(6*rhov(kv,jv,l)**2/rho(
1 kv, jv,1) **4+6*rIhou(kv, jv,l)**2/rho(kv,jv,1) **4)/2.O
dezudOl = 2*rhou(kv,jv,l)/rho(kv,jv,1)**3
dezudO2 = 2*rhov(kv,jv,1)/rho(kv,jv,l)**3
dezudO3 = -1/rho(kv,jv,1)**2

5dezudlO = 2*rhou(kv,jv,1)/rho(kv,jv,l)**3
dezudll = -1/rho(kv,jv,1)**2
dezud2O = 2*rhov(kv,jv,1)/rho(kv,jv,1)**3
dezud22 = -1/rho(kv,jv.1)**2
dezud3O = -1/rho(kv,jv,1)**2

* dee = -(-2*rhodet(kv,jv)*rhov(kv,jv,1)**2/rho(kv,jv,1)**3+2*rovdet
1 (kv, jv) *rhov(kv, jv, 1) /rho (kv, jv, 1) **2-2*rhodet(kv, jv) *rhou(kv, j
2 v,1) **2/rho(kv,jv,1) **3+2*roudet(kv,jv)*rhou(kv,jv,1)/rho(kv,jv
3 ,1)**2)/2.0-rhodet(kv,jv)*rhoe(kv,jv,l1)/rho(kv,jv,l)**2+roedet(
4 kv,jv)/rho(kv,jv,l)



deedO = -(6*rhodet(kv,jv)*rhov(kv,jv,1)**2/rho(kv,jv,l)**4-4*rovde
1 t(kv, jv) *rhov(kv,jv, 1)/rho(kv,jv,1)**34-6*rhodet(kv,jv) *rhou(kv,
2 iv,1) **2/rho(kv, iv, 1)**4-4*roudet(kv,jv) *rhou(kv,jv,l)/rho(kv, j
3 v,1)**3)/2.O+2*rhodet(kv,jv)*rhoe(kv,jv,1)/rho(kv,jv,l)**3-roed
4 et(kv,jv)/rho(kv,jv,1)**2
deedi = -(2*roudet(kv,jv)/rho(kv,jv,l)**2-4*rhodet(kv,jv)*rhou(kv,
1 jv,1)/rho(kv,jv,l)**3)/2.O
deed2 = -(2*rovdet(kv,jv)/rho(kv,jv,l)**2-4*rhodet(kv,jv)*rhov(kv,
1 jv,1)/rha(kv,jv,1)**3)/2.O
deed3 = -rhodet(kv,jv)/rho(kv,jv,1)**2
deevO = -(-2*rhov(kv,jv,1)**2/rho(kv,jv,l)**3-2*rhou(kv,jv,1)**2/r
1 ho(kv,jv, 1)**3)/2.O-rhoe(kv,jv,l)/rho(kv,jv,l)**2
deevi = -rhou(kv,jv,1)/rho(kv,jv,1)**2
deev2 = -rhov(kv,jv,1)/rho(kv,jv,l)**2
deev3 = 1/rho(kv,jv,1)
deeddOO = -(-24*rhodet(kv,jv)*rhov(kv,jv,l)**2/rho(kv,jv,1)**5+12*
1 rovdet(kv,jv)*rhov(kv,jv,l)/rho(kv,jv,1)**4-24*rhodet(kv,jv)*rh
2 ou(kv,jv,1) **2/rho(kv, jv,1) **5+12*roudet(kv, jv)*rhou(kv,jv, 1)/r
3 ho(kv,jv, 1)**4)/2.O-6*rhodet(kv,jv)*rhoe(kv,jv,1)/rho(kv,jv,1)*
4 *4+2*roedet(kv,jv)/rho(kv,jv,1)**3
deeddOl =-(12*rhodet(kv,jv)*rhou(kv,jv,l)/rho(kv,jv,1)**4-4*roude
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O

* deeddO2 = -(12*rhodet(kv,jv)*rhov(kv,jv,l)/rho(kv,jv,1)**4-4*rovde
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
deeddO3 = 2*rhodet(kv,jv)/rho(kv,jv,l)**3
deeddlO = -(12*rhodet(kv,jv)*rhou(kv,jv,1)/rho(kv,jv,1)**4-4*roude
1 t(kv,jv)/rho(kv,jv,l)**3)/2.O
deeddli = 2*rhodet(kv,jv)/rho(kv,jv,l)**3
deedd2O = -(12*rhodet(kv,jv)*rhov(kv,jv,1)/rho(kv,jv,1)**4-4*rovde
1 t(kv,jv)/rho(kv,jv.1)**3)/2.O
deedd22 = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
deedd3O = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
deeddOO = -(-24*rhodet(kv,jv)*rhov(kv,jv,1)**2/rho(kv,jv,1)**5+12*
1 rovdet(kv,jv)*rhov(kv,jv,1)/rho(kv,jv,1)**4-24*rhodet(kv,jv)*rh
2 .iu(kv,jv,i!'-*2/rho'kv, iv, 1)**5+12*roudet(kv,jv)*rhou(kv,jv,1)/r
3 ho'kv,jv,l)**4)/2.G-6*rhodet(kv,jv)*rhoe(kv,jv,1)/rho(kv,jv,1)*
4 *4+2*roedet(kv,jv)/rho(kv,jv,1)**3
deeddOl =-(12*rhodet(kv,jv)*rhou(kv,jv,1)/rho(kv,jv,1)**4-4*roude
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
deeddO2 = -(12*rhodet(kv,jv)*rhov(kv,jv,1)/rho(kv,jv,1)**4-4*rovde

- ~ 1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
* deeddO3 = 2*rhodet(kv,jv)/rho(kv,jv,1)**3

deeddlO = -(12*rhodet(kv,jv)*rhou(kv,jv,1)/rho(kv,jv,1)**4-4*roude
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O
deeddil = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
deedd2O = -(12*rhodet(kv,jv)*rhov(kv,jv,1)./rho(kv,jv,1)**4-4*rovde
1 t(kv,jv)/rho(kv,jv,1)**3)/2.O

* deedd22 = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
deedd3O = 2*rhodet(kv,jv)/rho(kv,jv,1)**3
deedvOO = 2*rhoe(kv, iv, 1)/rho~kv, iv,1) **3-(6*rhov(kv,jv,1) **2/rho(
1 kv, iv,1) **4+6*rhou(kv,jv,1) **2/rho(kv,jv,1) **4)/2.O
deedvOl = 2*rhou(kv,jv,1)/rho(kv,jv,1)**3
deedvO2 = 2*rhov(kv,jv,1)/rho(kv,jv,1)**3
deedvO3 = -1/rho(kv,jv,1)**2
deedvlO = 2*rhou(kv,jv,1)/rho(kv,jv,1)**3
deedvil = -1/rho(kv,jv,1)**2
deedv2O = 2*rhov(kv,jv,i)/rho(kv,jv,1)**3
deedY22 = -l/rho(kv,jv,1)**2
deedv3O = -lfrho(ky,jv,1)**2
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deevdOO = 2*rhoe(kv,jv,l)/rho(kv,jv,l)**3-(6*rhov(kv,jv,l)**2/rho(
1 kv,jv, 1)**4+6*rhou(kv, jv, 1)**2/rho(kv,jv,1)**4)/2.O
deevd~l = 2*rhou(kv,jv,l)/rho(kv,jv,1)**3
deevdO2 =2*rhov(kv,jv,l)/rho(kv,jv,l)**3
deevdO3 = -1/rho(kv,jv,l)**2
deevdIO = 2*rhou(kv,jv,l)/rho(kv,jv,l)**3
deeydll = -1/rho(kv,jv,l)**2
deevd2O = 2*rhov(kv,jv,l)/rho(kv,jv,1)**3
deevd22 = -1/rho(kv,jv,l)**2
deevd3O = -1/rho(kv,jv,1)**2

0

A-1



txx =rrmu(kv,jv)*(-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,l)-dve*etuy(

1 kv,jv,l)+2.O*due*etx(kv,jy,l))*totrds

txxciO = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)+2
1 .O*due*etx(ky,jv,l))*mudO*totrds+rrmu(kv,jv)*(-dvzdO*zty(kv,jy,
2 1)+2.O*duzdO*ztx(kv,jv11)-dvedO*e'ty(kv ,jv,1)+2.O*duedQ*etx(kv,j

3 Y,1))*totrds
txxdl = rrmu(kv,jv)*(2.O*duzdl*ztx(kv,jv,1)+2.O*duedl*etx(kv,jve,1)
1 )*totrds
txxd2 =rrmu(kv,jv)*(-dvzd2*zty(kv,jv,1)-dved2*ety(kv,jv,1))*totrd
1 s
txxuO = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,l)+2

N 1 .O*due*etx(ky,jv,l))*muuO*totrds+rrmu(ky,jv)*(2.0*duzuO*ztx(ky,
2 jv,1)-dvzuO*zty('kv,jv,1))*totrds
txxul = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)+2
1 C*due*etx(ky,jv,l))*muul*totrds+2.0*duzul*rrmu(ky,jy)*ztx(ky,j

2 Y,1)*totrds
txxu2 = (-dyz*zty(kv,jv,l>-2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jy,1)+2
1 .O*due*etx(ky,jv,l))*muu2*totrds-dvzu2*'rrmu(kv,jv)*zty(ky,jv,l)
2 *totrds

txxyO = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,l)+2
1 .O*due*etx(kv,jv,l))*muvO*totrds+rrmu(ky,jv)*(2.0*duevO*etx(kv,
2 jv,1)-dyeyO*ety(kv,jv,1))*totrds
txxvl = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,1)+2
1 .O*due*etx(kv,jv,l))*muvl*totrds+2.0*duevl*rrmu(kv,jy)*etx(kv,j
2 v,1)*totrds
txxy2 = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jy,1)-dve*ety(kv,jv,1)+2
1 .O*due*etx(kv,jv,l))*muv2*totrds-dvev2*rrmu(kv,jv)*ety(ky,jv,l)
2 *totrds
txxddOO = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,l)-dve*ety(ky,jv,l)
1 +2.O*due*etx(kv,jv,1))*muddOO*tot-rds+2*(-dvzdO*zty(kv,iv,l)+2.O
2 *duzdO*ztx(kv,jv,1)-dyedO*ei-v(kv,jv,1)+2.O*duedO*etx(kv,jv,1))*
3 mudO*totrds+rrmu(kv,jv)*(-dvzddOO*zty(kv, jv,1)+2.O*duzddOO*ztx(
4 kvf,jv,1)-dveddOO*ety(kv,jv,1)+2.O*dueddOO*etx(kv,jv,l))*totrds
txxddOl = (2.O*duzdl*ztx(kv,jv,l)+2.O*duedl*etx(kv,jv,l))*mudo*tot
1 rds+rrmu(kv,jy)*(2.O*duzdd~l*ztx(kv,jv,1)+2.O*duedd~l*etx(kv,jy
2 ,1))*totrds
txxddO2 = (-dvzd2*zty(kv,jv,l)-dved2*ety(kv,jv,1))*mudO*totrds+rrm
1 u(kv ',jv)*(-dvzddO2*zty(ky,jv,l)-dveddO2*ety(ky,jv,l))*tctrds

.W txxddlO = (2.O*duzd1*ztx(k7,jv,l)+2.O*dued1*etx(kv,jv,l))*mudO*tot
.01 rds+rrmu(kv,jv)*(2.O*duzddlO*ztx(kv,jy,l)+2.O*dueddlO*etx(kv,jv

* 2 ,1))*totrds
tx~zdd2O = (-dvzd2*zty(kv,jv,l)-dved2*ety(kv,jv,))*mu1O*t~trds+-rm

1 u(kv,jv)*(-dvzdd2O*zty(kv,jv,l)-dvedd2O*ety(kv,jv,l))*totrds
txxddOO = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1))*muddOO*totrds+2*(-dvzdO*zty(kv,jv,l) -2.O
2 *duzdO*ztx(kv,jv,1)-dvedO*ety(kv,jv,1)+2.O*duedO*etx(kv,jv,1))*
3 mudO*totrds4-rrmu(kv,jv)*(-dvzddOO*zty(kv,jv,1)+2.O*duzddOO*ztx(
4 kv,jv,l)-dveddOO*ety(kv,jv,1)+2.O*dueddOO*etx(kv,jY,1))*totrds
txxddOl = (2.O*duzdl*ztx(kv,jv,1)+2.O*duedl*etx(kv,jv,1))*mudO*tot

'V1 rds+rrmu(kv,jv).(2.O*duzdd~l*ztx(kv,jv,1)+2.O*duedd~l*etx(kv,Iv
2 ,1))*totrds
txxddO2 = (-dvzd2*zty(kv,jv,1)-dved2*ety(kv,jv,l))*mudO*totrds-rrm
1 u(ky,jv)*(-dvzddO2*zty(kv,jv,l)-dveddQ2*ety(kv,jv,l))*totrds
txxddlO = (2.O*duzdl*ztx(kv,jv,l)+2.O*dudl*etx(k,jv,))*nudO*tot
1 rds+rrmu(kv,jv)*(2.O*duzddlO~ztx(kv,jv,l)*2.O*duedd1O*etxfkv ,jv
2 ,1))*totrds
txxdd2Q (-dvzd2*zty(kv,jv,1)-dved'*ety(kv,jv,l))*mudO~totrds+rrm

P-



.. . .. .

1 u(kv,jv)*(-dvzdd2O*zty(ky,jv,l)-dvedd2O*ety(kv,jv,l))*totrds
.. ' .txxduOO = (-dvzdO*zty(kv,jv,l)+2.O*duzdO*ztx(kv,jv,l)-dvedO*ety(kv

1 jv,l)+2.0*duedO*etx(kv,jv,l))*muuO*totrds+(-dvz*zty(ky,jv,)+2
2 .O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,lY4.2.0*due*etx(kv,jv,l))*mudu

N 3 OO*totrds+(2.O*duzuo*ztx(k,jv,)-dvzuO*zty(kv,jv,))*m~udO*totr
4 ds+rrmu(kv,jv)*(2.O*duzduOO*ztx(kv,jv,l)-dvzduOO*zty(kv,jY,l))*
5 totrds
txxduOl = (-dvzdO*zty(kv,jv,1)+2.O*duzdO*ztx(kv,jv,1)-dvedO*ety(kv
1 ,jv,l)+2.0*duedO*etx(kv,jv,l))*muul*totrds+(-dvz*zy(kv,jv,l)+2
2 .O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,l)+2.0*due*etx(kv,jv,l))*mudu
3 O1*totrds+2.O*duzul*ztx(kv,jv,)*mudO~totrds+2.*duzdu~l*rrmu(k
4 v,jv)*ztx(kvjv,l)*totrds
txxduO2 = (-dvzdO*zty(kv,jv,l)+2.O*duzdO*ztx(kv,jv,l)-dvedO*ety(kv
1 ,jv,l)+2.0*duedO*etx(kv,jv,l))*muu2*totrds+(-dvz*zty(kv,jv,l)+2
2 .O*duz*ztx(kv,jv,l1)-dve*ety(kv,jv,l)+2.0*due*etx(kv,jv,l1)) *mudu
3 02*totrds-dvzu2*zty(kv,jv,1)*mudO*totrds-dvzduO2*rrmu(kv,jv)*zt
4 y (kv, jv, 1) *totrds

txxdulO = (2.O*duzdl*ztx(kv,jv,1).42.*duedl*etx(kv,jv,1))*muuO*tot
1 rds+2.O*duzdulO*rrmu(kv,jv)*ztx(kv,jv,1)*totrds
txxdull = (2. O*duzdl*ztx (kv, jv, 1)+2. O*duedl*etx (kv, jv, 1)) *muu1 *tot
1 rds
txxdul2 = (2.O*duzdl*ztx(kv,jv,1)+2.O*duedl*etx(kv,jv,1))*muu2*tot

*1 rds
txxdu2O = (-dvzd2*zty(kv,jv,l)-dved2*ety(kv,jv,l))*muuO*totrds-dvz
1 du2O*rrmu(kv,jv)*zty(kv,jv,l)*totrds
txxdu2l = (-dvzd2*zty(kv,jv,1)-dved2*ety(kv,jv,l))*muul*totrds
txxdu22 = (-dvzd2*zty(kv,jv,1)-dved2*ety(kv,jv,l))*muu2*totrds
txxdvOO = (-dvzdO*zty(kv,jv,1)+2.O*duzdO*ztx(kv,jv,l)-dvedO*ety(kv
1 ,jv,l)+.2.*duedO*etx(kv,jv,l))*muvO*totrds+(-dvz*zty(kv,jv,l)+2
2 .O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,1)42.0*due*etx(kv,jv,l1)) *mudv
3 OO*totrds+(2.O*duevO*etx(kv,jv,1)-dvevO*ety(kv,jv,1))*mudO*totr
4 ds+rrmu(kv,jv)*(2.O*duedvOO*etx(kv,jv,l)-dvedvOO*ety(kv,jv,1))*
5 totrds

txxdvOl = (-dvzdO*zty(kv,jv,1)+2.O*duzdO*ztx(kv,jv,1)-dvedO*etv(kv
1 ,jv,l)+2.0*duedO*cetx(kv,jv,l))*muvl*totrds+(-dvz*zty(kv,jv,l)+2
2 .O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,l)+2.0*due*etx(kv,jv,1))*mudv
3 O1*totrds+2.O*duevl*etx(kv,jv,1)*mudO*totrds+2.O*duedvl*rrmu(k
4 v,jv)*etx(kv',jv,l)*totrds
txxdvO2 = (-dvzdO*zty(kv,jv,1)+2.O*duzdO*ztx(kv,jv,1)-dvedO*ety(kv
1 ,jv,l)+2.0*duedO*etx(kv,jv,))*muv2*totrds(-dvz*zty(kv,jv,)+2
2 .O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,l)+2.0*due*etx(kv,jv,l))*mudv

* 3 02*totrds-dyev2*ety (kv, jv,1) *mudO*totrds-dvedvO2*rrmu(kv, iv) *et
4 y(kv,jv,1)*totrds

txxdvlO = (2.O*duzdl*ztx(kv,jv,1)+2.O*duedl*etx(kv,jv,1))*muvO*tot
1 rds+2.O*duedvO*rrmu(kv,jv)*etx(kvr,jv,1)*totrds
txxdvll = (2. O*duzdl*ztx (kv, jv, 1) +2. O*duedl*etx (kv, jv, 1)) *muvl *tot
1 rds

* txxdvl2 = (2.O*duzdl*ztx(kv,jv,1)+2.O*duedl*etx(kv,jv,l))*muv2*tot
1 rds

txxdv2O (-dvzd2*zty(kv,jv,1)-dved2*ety(kv,jv,1))*muvO*totrds-dve
1 dv2O*rrmu(kv,jv)*ety(kv,jv,l)*totrds
txxdv2l = (-dvzd2*zty(kv-,jv,1)-dved2*ety(kv,jv,1))*muvl*totrds
txxdv22 =(-dvzd2*zty(kv,jv, 1)-dved2*ety(kv,jv,1))*muv2*totrds

* txxudOO = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,i)
1 .2.*due*etx(kv,jv,1))*muudOO*totrds+(-dvzdO*zty(kv,jv,1)+2.O*d

% 2 uzdO*ztx(kv,jv,1)-dvedO*ety(k,jv,)42.O*duedO*etx(kv,jv,1))*mu
3 uO*totrds+(2.O*duzuO*ztx(kv,jv, 1)-dvzuO*zty(kv,jv, 1))*mudO*totr
4 ds+rrmu(kv,jv)*(2.O*duzudOO*ztx(kv,jv,1)-dvzudOO*zty(kv,jv,1))*

A5 totrds
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txxudOl = (2.O*duzdl*ztx(kv,jv,1)+2.O*duedl*etx(kv,jv,l))*muuO*tot
1 rds+2.O*duzudO1*rrmu(kv,jv)*ztx(kcv,jv,l)*totrds
txxudO2 = (-dvzd2*zty(kv, iv,1) -dved2*ety(kv,iv, 1)) *muuO*totrds-dvz
1 udO2*rrmu(kv,jv)*zty(kv,jv,l)*totrds
txxudlO = (-dvz*zty(kv,jv,l)+.2.O*duz*ztx(kv,jy,1)-dve*ety(kv,jv,l)
1 +2.O*due*etx(kv,jv,1))*muudlO*totrds+(-dvzdO*zty(kv,jv,l)+2.O*d
2 uzdO*ztx(kvjv,1)-dvedO*ety(kv,jv,l)+2.O*duedO*etx(kv,jv,1))*mu
3 ul*totrds+2.O*duzul*ztx(kv,jv,1)*mudO*totrds+2.O*duzudlO*rrmu(k
4 v,jv)*ztx(kv,jv,1)*totrds
txxudll = (2.O*duzd1*ztx(kv,jv,l)+2.O*duedl*etx(kv,jv,l))*muul*tot
1 rds
txxudl2 = (-dvzd2*zty(kv,jv,l)-dved2*ety(kv,jv,1))*muul*totrds
txxud2O = (-dvz*zty(kv,jv,l).42.*duz*ztx(kv,jv,l)-dve*ety(kv,jv,l)
1 +i2.*due*etx(kv,jv,))*muud2O*totrds+(-dvzdO*zty(kv,jv,1)+2.O*d
2 uzdO*ztx(kv,jv,1)-dvedO*ety(kv,jv,1)+2.O*duedO*tdtx(kv,jv,l))*mu
3 u2*totrds-dvzu2*zty(kv, iv,1) *mudO*totrds-dvzud2O*rrmu(kv, iv) *zt
4 y(kv,jv,1)'itotrds
txxud2l = (2.O*duzd1*ztx(kv,jv,l)+2.O*dued1*etx(kv,jv,))*iuu2*tot
1 rds
txxud22 = (-dvzd2*zty(kv,jv,l)-dved2*ety(kv,jv,1))*muu2*totrds
txxvdOO = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1))*muvdOO*totrds+(-dvzdO*zty(kv,jv,1)+2.O*d
2 uzdO*ztx(kv,jv,1)-dvedO*ety(kv,jv,)42.O*duedO*etx(kv,jv,1))*nu
3 vO*totrdsi-(2.O*duevO*etx(kv,jv,1)-dvevO*ety(kv,jv,1))*mudO*totr
4 ds+rrmu(kr,jv)*(2.C*duevdOO*etx(kv,jv,1)-dvevdOO*ety(kv,jv,1))*
5 totrds
txxvd~l = (2.O*duzdl*ztx(kv,jv,1).i2.*duedl*etx(kv,jv,l))*muvO*tot
1 rds+2.O*duevd~l*rrmu(kv,jv)*etx(kv,jv,1)*totrds
txxvdO2 = (-dvzd2*zty(kv,jv,1)-dved2*ety(kv,jv,l))*muvO*totrds-dve
1 vdO2*rrmu(kv,jv)*ety(kv,jv,l)*totrds
txxvdlO = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1))*muvdlO*totrds+(-dvzdO*zty(kv,jv,1)+2.O*d
2 uzdO*ztx(kv,jv, 1)-dvedO*ety(kv,jv,l)+2.O*duedO*etx(kv,jv,l))*mu
3 vl*totrds+2.O*duevl*etx(kv,jv,1)*mudO*totrds+2.O*duevdlO*rrmu(k
4 v,jv)*etx(kv,jv,1)*totrds
txxvdll = (2.O*duzdl*ztx(kv,jv,l)+2.O*duedl*etx(kv,jv,1))*muvl*tot
1 rds
txxvdl2 = (-dvzd2*zty(kv,jv,1)--dved2*ety(kv,jv,1))*muvl*totrds
txxvd2O = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1)')*muvd2O*totrds+(-dvzdO*zty(kv,jv,1)+2.O*d
2 uzdO*ztx(kv,jv,1)-dvedO*ety(kv,jv,l)+2.O*duedO*etx(kv,jv,1))*mu
3 v2*totrds-dvev2*ety(kv, jv,1) *mudO*totrds-dvevd2O*rrmu(kv, iv) *et
4 y(kv,jv,1)*totrds
txxvd2l = (2.O*duzd1*ztx(kv,jv,1)+2.O*dued1*etx(kv,jv,l))*muv2*tot
1 rdB
txxvd22 = (-dvzd2*zty(kv,jv,1) -dved2*ety (kv, iv,1)) *muv2*totrds
txxuuOO = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,l))*muuuOO*totrds4-2*(2.O*duzuO*ztx(kv,jv,1)-
2 dvzuO*zty(kv, iv, 1))*muuO*totrds
txxuuOl = (-dvz*zty~kv,jv,1).42.*duz*ztx(kv,jv,l)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,iv,1))*muuuO1*totrds+C2.O*duzuO*ztx(kv,jv,1)-dv
2 zuO*zty(kv,jv,l))*muul*totrds+2.O*duzul*ztx(kv,jv,1)*muuO*totrd
389
txxuuO2 = C-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,iv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1))*muuuO2*totrds4(2.O*duzuO*ztx(kv,jv,1)-dv
2 zuO*zty(kv,jv,1))*muu2*totrds-dvzu2*zty~kv,iv,1)*muuO*totrds
txxuulO = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,l)
1 +2.O*due*etx(kv,jv,l))*muuulO*totrds+(2.O*duzuO*ztx(kv,jv,1)-dv
2 zuO*zty(kv,jv,1))*muul*totrds+2.O*duzul*ztx(kv,jv,1) *muuO*totrd
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3 s
txxuull = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,l))*muuull*totrds+4.O*duzul*ztx(kv,jv,1)*nuu
2 1*totrds
txxuul2 = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,l)
1 +2.0*due*etx(kv,jv,l))*muuul2*totrds+2.O*duzul*ztx(kv,jv,1)*muu
2 2*totrds-dvzu2*zty (kv, iv,1) *muul*totrds
txxuu2O = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,l)
1 +2.O*due*etx(kv,jv,1))*muuu2O*tatrds+(2.O*duzuO*ztx(kv,jv,1)-dv
2 zuO*zty(kv,jv,1))*muu2*totrds-dvzu2*zty(kv,jv,1)*rnuuO*totrds
txxuu2l = (-dvz*zty(kv,jv,1)i-2.O*duz*ztx(kv,jv, 1)-dve*ety(kv,jv, 1)
1 +2.O*due*etx(kv,jv,1))*muuu2l*totrdsi-2.O*duzul*ztx(kv,jv,l)*muu
2 2*totrds-dvzu2*zty(kv, jv, 1) *uuul*totrds
txxuu22 = (-dvz*zty(kv,jv,l)+2.O*diiz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1))*rnuuu22*totrds-2*dvzu2*zty(kv,jv,1)*muu2*
2 totrds
txxuvOQ = (2.O*duzuO*ztx(kv,jv,1)-dvzuO*zty(kv,jv,1)) *muvO*totrds+
1 (-cv*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,)i-2.O*du
2 e*etx(kv,jv,1))*muuvOO*totrds4-(2.O*duevO*etx(kv,jv,l)-dvevO*ety

4b3 (kv,jv,1))*muuO*totrds
txxuvOl = (2.O*duzuO*ztx(kv,jv,1)-dvzuO*zty(kv,jv,1))*muvl*totrds-
1 (-dvz*zty(kv,jv,1)+2.O*duz.,ztx(kv,jv,1)-dve*ety(kv,jv,1)+2.O*du
2 e*etx(kv,jv,l))*muuvO1*totrdL;+2.O*duevl*etx(kv,jv,l)*muuO*totrd
3 s
txxuvO2 =(2.O*duzuO*ztx(kv,jv,l)-dvzuO*zty(kv,jv,1))*muv2*totrds+
1 (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv, iv, 1)+2.O*du
2 e*etx(kv,jv,l))*muuvO2*totrds-dvev2*ety(kv,jv,l)*muuO*totrds
txxuvlO = 2.O*duzul*ztx(kv,jv,l)*muvO*totrds+(-dvz*zty(kv,jv,1)+2.
1 O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)+2.O*ue*etx(kv,jv,))'muuvl
2 O*totrds+(2.O*duevO*etx(kv,jv,1)-dvevO*ety(kv,jv,1))*muultotrd
3 s
txxuvll = 2.O*duzul*ztx(kv,jv,1)*muvl*totrds+(-dvz*zty(kv,jv,1)+2.
1 O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)+2.O*due*etx(kv,jv,1))*muuvl
2 1*totrds+2.O*duevl*etx(kv,jv,1)*muul*totrds
txxuvl2 = 2.O*duzul*ztx(kv,jv,1)*muv2*totrds+(-dvz*zty(kv,jv,1)+2.
1 O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)+2.O*due*etx(kv,jv,1))*muuvl
2 2*totrds-dvev2*ety(kv, iv,1) *muul*totrds
txxuv2O = -dvzu2*zty(kv,jv,1)*muvO*totrds+(-dvz*zty(kv,jv,1)+2.O*d
1 uz*ztx(kv,jv,1)-dve*ety(kv,jv,1)+2.O*due*etx(kv,jv,1))*muuv2O*t
2 otrds+(2.O*duevO*etx(kv, jv,1) -dvevO*ety(kv,iv, 1)) *muu2*totrds
txxuv2l = -dvzu2*zty(kv,jy,1)*muvl*totrds+(-dvz*zty(kv,jv,1)+2.O*d
1 uz*stx(kv,jv,1)-dve*ety(kv,jv,1)+2.O*due*etx(kv,jv, 1))*muuv2l*t
2 otrds+2.O*duevl *etx (kv, iv,1) *muu2*totrds
txxuv22 = -dvzu2*zty(kv,jv,1)*muv2*totrds+(-dvz*zty(kv,jv,1)+2.O*d
1 uz*ztx(kv,jv,1)-dve*ety(kv,jv,l)4-2.O*due*etx(kv,jv,1))*muuv22*t
2 otrds-dvev2*ety(kv, jv,1) *muu2*totrds
txxvuOO = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,l)
1 +2.O*due*etx(kv,jv,1))*muvuOO*totrds+(2.O*duzuO*ztx(kv,jv,1)-dv
2 zuO*zty(kv,jv,1))*muvO*totrds+(2.O*duevO*etx(kv,jv,1)-dvevO*ety
3 (kv,jv,1))*muuO*totrds
txxvuOl = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1))*muvu~l*totrds+2.O*duzul*ztx(kv,jv,l) *muv
2 O*totrds+(2.O*duevO*etx(kv,jv, 1)-dvevO*ety(kv,jv,1)) *muul*totrd
33

0 txxvu02 = (-dvz*ztyr(v,jv,l)+2.O*duz*ztx(kv,jv1l)-dve*ety(kv,jv,l)
1 +2.O*due*etx(kv,jv,1))*uauvuO2*totrds-dvzu2*zty(kv,jv,1)*muvO*to
2 trds+(2.O*duevO*etx(kv,jv,l)-dvevO*ety(kv,jv, 1))*tnuu2*totrds
txxvulO = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv. jv,1))*muvulO*totrds.&(2.O*duzuO*ztx(kv,jv,1)-dv
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2 zuO*zty(kv,jv,1))*muvl*totrds+2.O*duevl*etx(kv,jv,1)*UhuuO*totrd
35s
txxvull = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,l)
1 +2.O*due*etx(kv,jv,l))*muvull*tatrds+2.O*duzul~ztx(kv,jv,1)*muv
2 1*totrds+2.O*duevl*etx(kv, jv,l)*muul*totrds
txxvul2 = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1))*muvul2*totrds-dvzu2*zty(kv,jv,1)*muvl*ta
2 trds+2.O*duevl*etx(kv, iv,1) *muu2*totrds
txxvu2O = (-dvz*zty(kv,jv,l)+2.O*duz*stx(kv,jv,l)-dve*ety~kv,jv,l)
1 +2.O*due*etx(kv,jv,1))*muvu2O*totrds+(2.O*duzuO*ztx(kv, jv,l) -dv
2 zuO*zty(kv, iv, 1)) *ruv2*totrds-dvev2*ety(kv, iv,1) *muuO*totrds
txxvu2l = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,l)
1 +2.O*due*etx(kv,jv,1))*muvu2l*totrds42.O*duzul*ztx(kv,jv,1)*muv
2 2*tatrds-dvev2*ety (kv,jv,1) *muul*totrds
txxvu22 = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,l)
1 +2 .O*due*etx(kv, iv, 1)) *uuvu22*totrds-dvzu2*zty(kv, iv,1) *muv2*to
2 trds-dvev2*ety (kv, jv, 1) *nuu2*totrds
txxvvOO = (-dvz*zty(kv,jv,l)i.2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,l)
I ."-.O,ue*etx(k,jv,))*muvvOO*totrds+2*(2.O*duevO*etx(kvy,jv,1)-

2 dvevO*ety(kv, jv, 1)) *muvO*totrds
txxvvOl = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv)
1 +2.O*due*etx(kv,jv,l))*muvv~l*totrds+(2.O*duevO*etx(kv,jv,1)-dv
2 evO*ety(kv, jv, 1)) *muvl*totrdis+2.O*duev1*etx(kv, jv, 1)*miuvO*totrd
3 s

* txxvYO2 = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv, iv,1)) *muvvO2*totrds+(2.O*duevO*etx(kv, jv,1) -dv
2 evO*ety(kv, jv, 1)) *muv2*totrds-dvev2*ety(kv, jv,1) *muvO*totrds
txxvvlO = (-dvz*zty(kv,jv,l)+2.O*duz*ztx(kv,jv,l)-dve*ety(kv,jv,l).4 1 +2.O*due*etx(kv, jv, 1)) *muvvlO*totrds+(2.O*duevO*etx(kv, jv,1) -dv
2 evO*ety(kv,jv,1))*mnuvl*totrds+2.O*duevl*etx(kv,jv,1)*muvO*totrd
35s
txxvvll = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv,jv,1))*muvvll*totrds+4.O*duevl*etx(kv,jv,1)*muv
2 1*totrds
txxvY12 = (-dvz*zty(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,l)
1 +2.O*due*etx(kv,jv,1))*iuvvl2*totrds+2.O*duevl*etx(kv,jv,)*nuv
2 2*totrds-dvev2*ety (kv, jv,1) *muvl*totrds
txxvv2O = (-dvs*zty(kv,jv,1)+2.0*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 +2.O*due*etx(kv, jv, 1)) *muvv2O*totrds+ (2.O*duevO*etx(kv, jv, 1)-dy
2 evO*ety(kv, jv, 1)) *muv2*totrds-dvev2*ety(kv, jv,1) *muvO*totrds
txxvv2l = (-dvz*ity(kv,jv,1)+2.O*duz*ztx(kv,jv,1)-dve*ety(kv,jv,1)
1 .2.O*due*etx(kv, jv, 1))*muvv2l*totrds+2.O*duevl*etx(kv,jv, 1) muv
2 2*totrds-dvev2*ety(kv, iv, 1) *uvl*totrds
txxvv22 = (-dvz*zty(kv,jv,1).42.*duz*stx(kv,jv,1)-dve*ety(kv,jv,1)
1 42.O*due*etx(kv, jv, 1)) *muvv22*totrds-2*dvev2*ety(kv, jv,1) *muv2*
2 totrds

txy mu* (zty*duzi~ety*due+ztx*dvz+etx*dve);

* txy = rrmu(kv,jv)*(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv
1 ,1)+dve*etx(kv,jr,l))
txydO = (duz*zty(kv,iv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,1)+dve*et
1 x(kv,jv,1))*mudO~rrmu(kv,jv)*(duzdO*zty(kv,jv,1)+dvzdO*ztx(kv,j
2 v,1)+duedO*ety(kv,jv,1)+dvedO*etx(kv,jv,1))
txydl = rriu(kv,jv)*(duzdl*zty(kv,jv,1)+duedl*ety(kv,jv, 1))
txyd2 = rrmu(kv,jv)*(dvzd2*ztx(kv,jv,1)+dved2*etx(kv,jv,1))

4. txyuO = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,1)+dve*et
1 x(kv,jv,1))*,xuuO+rrmu(kv,jv)*(duzuO*zty(kv,jv,1)+dvzuO*ztx(kv,j
2 v,1))
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txyul -(duz*zty(kv,jv,l)+dvz*ztx(kv,jv,l)4-due*ety(kv,jv,l)+dve*et
1 x(kv,jv,1))*muul+duzul*rrmu(kv, jv)*zty(kv,jv,l)
txyu2 = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,1)i-due*ety(kr,jv,l)+dve*et
1 x(kvt,jv, 1)) *muu2+dvzu2*rrmu(kv, jv)*ztx(kv,jv, 1)
txyvO =(duz*zty(kv,jv,l)+civz*ztx(kv,jv, 1)+due*ety(kv,jv, 1)+dve*et
1 x(kv,jv,1))*muvO+rrmu(kv,jv)*(duevO*ety(kv,jv,1)+dvevO*etx(kv,j
2 v,1))
txyvl = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,1)+dve*et
1 x(kv,jv,1)>,muvl+duevl*rrmu(kv,jv)*ety(kv,jv,1)
txyv2 = (duz*zty(kv~jv,l)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,l)+dve*et
1 x(kv,jv,l))*muv24-dvev2*rrmu(kv,jv)*etx(kv,jv,1)
txyddOO = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,l)+dve*
1 etx(kv,jv,1))*muddOO+2*(duzdO*zty(kv,jv,l)+dvzdO*ztx(kv,jv,1)+d
2 uedO*ety(kv,jv,1)4-dvedObetx(kv,jv,1))*mudO+rrmu(kv,jv)*(duzddOO
3 *zty(kv,jy,1)+dvzddOO*ztx(kv,jv,1)+dueddOO*ety(kv,jv,l)+dveddOO
4 *etx(kv,jv,l))

txyddOl = (duzdl*zty(kv,jv,l)+duedl*ety(kv,jv,l))*mudO+rrmu(kv,jv)
1 *(duzdd~l*zty(kv,jv,1)+duedd~l*ety(kv,jv,1))
txyddO2 = (dvzd2*ztx(kv,jv,1)+dved2*etx(kv,jv,l))*mudO+rrmu(kv,jv)
1 *(dvzddO2*ztx(kv,jv,l)+dveddO2*etx(kv,jv,l))
txyddlO = (duzdl*zty(kv,jv,l)+duedl*ety(kv,jv,l))*mudO+rrmu(kv,jv)

*1 *(duzddlO*zty(kv,jv,l)+dueddlO*ety(kv,jv,1))
txydd2O = (dvzd2*z' x(kv,jv,1)+dved2*etx(kv,jv,1))*mudO+rrmu(kv,jv)
1 *(dvzdd2O*ztx(kv,jv,l)+dvedd2O*etx(kv,jv,l))
txyddOO = (duz*ztuy(kv,jv,l)--dvz*ztx(kv,jv,l)i-due*ety(kv,jv,1)+dve*
1 etx(kv,iv, 1)) *muddOO+2* (duzdO*zty(kv, iv,1) +dvzdO*ztx (kv, iv,1) +d

2 uedO*ety(kv,jv,l)+dvedO*etx(kv,jv,1))*mudO+rrmu(kv,jv)*(duzddOO
3 *zty(kv,jv,l)4-dvzddOO*ztx(kv,jv,1)+dueddOO*ety(kv,jv,1)+dveddOO

y.4 *etx(kv,jv,1))
txyddOl = (duzdl*zty(kv, iv,1) +duedl*ety(kv,iv, 1)) *mudO+rrmu(kv, iv)
I *(duzdd~l*zty(kv,jv,l)+duedd~l*ety(kv,jv,1))
txyddO2 = (dvzd2*ztx(kv, jv,1) +dved2*etx (k, iv, 1)) *mudO+rrmu(kv, iv)
1 *(dvzddO2*ztx(kv,jv,l)+dveddO2*etx(kv,jv,l))
txyddlO =(duzdl*zty(kv,jv,1)+duedl*ety(kv,jv,1))*mudO+rrmu(kv,jv)
1 *(duzddO*zty(kv,v1)+dueddO*ety(kv,jv,l))

1 *(dvzdd2O0*ztx(kv,jv,1)+dvedd2O*etx(kv,jv,l))
txyduOO = (duzdO*zty(kv, jv,1) +dvzdO*ztx(kv, iv,1) +duedO*ety(kv, iv, 1
I )+dvedO*etx(kv,jv,l))*muuO+(duz*zty(kv,jv,l)+dvz*ztx(kv,jv,l)+d
2 ue*ety(kv,jv,l)+dye*etx(kv,jv,1))*muduOO+(duzuO*zty(kv,jv,l)+dv
3 zuO*ztx(kv,jv,1))*mudO+rrmu(kv,jv)*(duzduOO*zty(kv,jv,1)+dvzduO
4 O*ztx~kv,jv,l))

* txyduOl = (duzdO*zty(kv,jv,1)+dvzdO*ztx(kv,jv,1)+duedO*ety(kv,jv,l
1 )4dvedO*etx(kv,jv,1))*muul+(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+d
2 ue*ety(kv,jv,1)idve*etx(kv,jv,1))*muduO1+duzu1*zty(kv,jv,1)*mud

*3 O+duzdu~l*rrmu(kv,jv)*zty(kv,jv,1)
txyduO2 = (duzdO*zty(kv,jv,1)+dvzdO*ztx(kv,jv,1)+duedO*ety(kv,jv,1
1 )+dvedO*etx(kv,jv,l))*muu2+(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+d
2 ue*ety(kv,jy,l)+dve*etx(kv,jv,l))*muduO2+dvzu2*ztx(kv,jv,l)*mud

4. 3 O+dvzduO2*rrmu(kv,jv)*ztx(kv,jv,1)
txydulO =(duzdl*zty(kv,jv,1)+duedl*ety(kv,jv,1)) *ruuO+duzdulO*rrm
1 u(kv,jv)*zty(kv,jv,1)
txydull = (duzdl*zty(kv,jv,l)+duedl*ety(kv,jv,l))*muuI
txydul2 = (duzdl*zty(k'r,jv,1)+duedl*ety(kv,jv,l))*muu2
txydu2O (dvzd2*ztx(kv,jv,1)+dved2*etx(kv,jv,l))*muuO+dvzdu2O*rrm

1xd~ (dv~v)zx*zkv~jv,) l+vd*t~k~vl)mu

-W txydu22 = (dvzd2*ztx(kv,jv,)+dved2*etx(kv,jv,l))*muu2
txydvOO = (duzdO*zty(kv,jv,1)+dvzdO*ztx(kv,jv,1)+duedO*ety(kv,jv,1
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1 )e+dvedO*etx(kv,jv,1))*muiO+(duz*zty(kv,jv,l)+dvz*ztX(kv,jv,l)+d
2 ue*ety(kv,jv,1)+dve*etx(kv,jv,l))*mudvOO+(duevOsety(kv,jv,l)+dv
3 evOsetx(kv,jv,l))*mudO+rrmu(kV,jv)*(duedvOO*ety(kv,jv,l)+dvedvO
4 O*etx(kv,jv,l))
txydvOl = (duzdO*zty(kv,jv,1)+dyzdO*ztx(kv,jv,l)+duedO*ety(kv,jY,l
1 )+dvedO*etx(kv,jv,1))*muvl+(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+d
2 ue*ety(kv,jv,1)+dvesetx(kv,jv,l))*mudv~l+duevl*ety(kv,jv,l)*mud
3 O--duedv~l~rrmu(kv,jv)*ety(kv,jv,1)
txydvO2 =(duzdO*zty(kv,jv,1)+dvzdO*ztx(kv,jv,l)+duedO*ety(kv,jv,l
1 )+dvedO*etx(kv,jv,1))*muv2+(duz*zty(kv,jv,l)+dvz*ztX(kv,jY,1)+d
2 ue*ety(kv,jv,l)+dve*etx(kv,jv,l))*mudvO2+dvev2*etx(kv,jv,l)*mud
3 O+dvedvO2*rrmu(kv, jv)*etx(kv,jv, 1)
txydvlO = (duzdl*zty(kv,jv1l)+duedl*ety(kv,jv,l))*muvO+duedvlO*rrm
1 u(kv,jv)*ety(kv,jv,1)
txydvl1! (duzdl*zty(kv,iv,l)+duedJ*ety(kv,jv,l))*muvl
txydvl2 = (duzdlszty(kv,jv,l)i-duedl*ety(kv,jv,1))*muv2
txydv2O = (dvzd2*ztx(kv, iv,1) +dved2*etx(kv,iv, 1)) *uuvO+dvedv2O*rrm
1 u(kv,jv)*etx(kv,jv,1)
txydv2l = (dvzd2*ztx(kv,jv,1)+dved2*etx(kv,jv,l))*muvI
txydv22 = (dvzd2*ztx(kv, jv,1) +dved2*etx(kv, jv, 1)) *nuv2
txyudOO = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,i)+ciue*ety(kv,jv,1)+dve-
1 etx(kv,jv,l))*muudOO+(duzdO*zty(kv,jv,1)4-dvzdO*ztx(kv,jv,1)+due
2 dO*ety(kv,jv,1)+dvedO*etx(kv,jv,1))*muuO+(duzuO*zty(kv,jv,l)+dv
3 zuO*ztx(kv,jv, 1)) *mudO+rrmu(kv, iv) *(duzudOO*zty(kv, iv,1) +dvzudO
4 O*ztxfkv,jv,1))
txyudOl = (duzdl*zty(kv, iv,1) +duedl*ety(kv, jv, 1)) *nuuO+duzud~l*rrm
1 u(kv,jv)*zty(kv,jv,l)
txyudO2 = (dvzd2*ztx(kv, iv,1) +dved2*etx(kv, jv, 1)) *muuo+dvzudO2*rrm

*1 u(kv,jv)*ztx(kv,jv,1)
txyudlO = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,l)+due*ety~kv,jv,1)+dve*
1 etx(kv,jv,l))*muud1O+(duzdO*zty(kv,jv,l)+dvzdO*stx(kv,jv,1)+due
2 dO*ety(kv,jv,l)+dvedO*etx(kv,jv,))*muul'duzul*zty(kv,jv,1)*mud
3 O+duzudlO*rrmu(kv, jv) *zty(kv, iv, 1)
txyudll = (duzdl*zty(kv,jv,1).iduedl*ety(kv,jv,l))*muul
txyudl2 = Cdvzd2*ztx(kv,jv,1)+dved2*etx(kv,jv,1))*muui
txyud2O = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,l)+dve*
1 etx(kv,jv,l))*muud2O+(duzdO*zty(kv,jv,l)+dvzdO*ztx(kv,jv,l)+due
2 dO* ety (kv, jv, 1) +dvedO *e tx (kv, jv, 1)*muu2idv zu2 *ztx (kv, jv, 1) *mud
3 O+dvzud2O*rrmu(kv,jv) *ztx(kv, jv,1)
txyud2l = (duzdl*zty(kv,jv,1)+duedl*ety(kv,jv,l))*muu2
txyud22 = (dvzd2*ztx(kv, jv, 1) .dved2*etx(kv,iv, 1)) *uuu2
txyvdOO = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,1)+dve*
1 etx(kv,jv,l))*muvdOO+(duzdO*zty(kv,jy,l)+dvzdO*ztx(kv,jv,l)+due

* 2 dO*ety(kv,jv,1)+dvedO*etx(kv,jv,))*muvOe(duevO*ety(kv,jv,1).dv
3 evO*etx(kv,jv,1))*mudO+rrmu(kv,jv)*(duevdOO*ety(kv,jv,1)+dvevdO
4 O*etx~kv,jv,1))
txyydOl = (duzdl*zty(kv, iv,1) +duedl*ety(kv, iv,1)) *muvO~duevd~l*rrm
1 u(kv,jv)*ety(kv,jv,1)
txyvdO2 = (dvzd2*ztx(kv,jv,1)+dved2*etx(kv,jv,l))*inuvO+dvevdO2*rrm

*1 u(ky,jv)*etx(kv,jv,1)
txyvdlO = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,l)+dve*
1 etx(kv,jv,1))*muvd1O+(duzdO*zty~kv,jv,1)+dvzdO*ztx(kv,jv,1)+due
2 dO*ety(kv,jv,1)+dvedO*etx(kv,jv,1))*muvl+duevl*ety(kv,jv,1)*mud
3 O+duevdlO*rrmu(kv,jv)*ety(kv,jv,l)
txyvdll = (duzdl*sty(kv,jv,l)+duedl*ety(kv,jv,l))*muvl

* txyvdl2 = (dvzd2*ztx(kv,jv,1)+dved2*etx(k,jv,))*auvl
txy'vd2O = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety~kv,jv,)-dve*
1 etx(kv,jv,))*muvd2O+CduzdO*zty(kv,jv,l)+dvzdO*tx(kv,jv,l)+due
2 dO~ety(kv,jv,1)+dvedOsetx(kv,jv,1))*muv2+dvev2*etx(kv,jv,)*zud
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3 O+dvevd2O*rrmu(kv, iv) *etx(kv,jv,1)
txyvd2l = (duzdl~zty(kv,jv,l)*du'.dl*ety(kv,jv,l))*muv2
txyvd22 = (dvzd2*ztx(kv,jv,1)+dved2*etx(kv,jv,1))*muv2
txyuuOO =(duz*zty(kv,jv,l)l-dvz*ztx(kv,jv,l)4-due*ety(kv,jv,l)+dve*
1 etx(kv,jv,1I))*muuuOO+i2*(duzuO*zty(kv,jv,l)+dvzuO*ztx~kv,jv,l))*
2 muuO
txyuuOl = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,l)4-due*ety(kv,jv,1)+dve*
1 etx(kv,jv,1))*nnuu~i+(duzdO~zty(kv,jv,1)+dvzuO*ztx(kv,jv,1))*mu
2 ul+duzul*sty(ky,jv,l)*muuO
txyuuO2 = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,l)+dve*
1 etx(kv,jv,l))*muuuO2+(duzuO*zty(kv,jv..l)dvzuO*ztx(kv,jv,))*uu
2 u2+dvzu2*ztx(kv, iv,1) *muuO
txyuulO = (duz*zty(kv,jv,l)*dvz~ztx(kv,jv,l)+due*ety(kv,jv,i)+dve*
1 etx(kv,jv,1))*muuu1O+(duzuO*zty(kv,jv,l)+dvzuO*ztx(kv,jv,l))*mu
2 ul+duzul*zty(kv,jv,1)*muuO
txyuull = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,1)+dve*
1 etx(kv,jv,1))*muuull+2*duzul*zty(kv,jv,1)*muul
txyuul2 = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,)4-dve*
1 etx(kv,jv,1))*muuul2+duzul*zty(kv,jv,l)*muu2+dvzu2*ztx(kv,jv,l)
2' *muul
txyuu2O = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,l)+dve*
1 etx(ky,jv,l)) *muuu2O+(duzuO*zty(kv, jv,l)+dvzuO*ztx(kv,jv,l))*mu
2 u2.idvzu2*ztx(kv,jv,1)*muuO
txyuu2l = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,1)+dve*
1 etx(kv,jv,l))*niuuu2l.iduzu*zty(kv,jv,l)*muu2+dvzu2*ztx(kv,jv,1)
2 *muul
+ txyuu22 =(duz*zty(kv,jv,1)+dvz*ztxfkv,jv,1)+due*ety(kv,jv,1)+dve*
1 etx(kv,jv,1))*muuu22+2*dvzu2*ztx(kv,jv,1)*muu2
txyuvOO = (duzuO*zty(kv,jv,1)+dvzuO*ztx(kv,jv,l))*muvO-(duz*zty(kv
1 ,jv,l)+dvz*ztx(kv,jv,l)+due*ety(kv, jv,l)+dve*etx(kv, jv,l)) *muuv
2 OO+(duevO*ety(kv,jv,1)+dvevO*etx(kv,jvjl))*muuO
txyuvOl = (duzuO*zty(kv,jv,1)+dvzuO*ztx(kv,jv,1))*muvl+(duz*zty(kv
1 ,jv;l)+dvz*ztx(kv,jv,l)i-due*ety(kv,jv,l)+dve*etx(kv,jv,l))*muuv
2 O1+duevl*ety(kv,jv1l)*muuO
txyuvO2 = (duzuO*zty(kv,jv,l)+dvzuO*ztx(kv,jv,1))*muv2+(duz*zty(kv

up1 ,jvf,l)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,l)+dve*etx(kv,jv,l))*muuv
2 02i+dvev2*etx(kv, iv,1) *muuO
txyuvlO =duzul*zty(kv,jv,1)*mu'rO+(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,
1 1)4due*ety(kv,jv,1)+dvesetx(kv,jv,1))*muuvlO4-(duevO*ety(kv,jv,1

S.2 )+dvevO*etx(kv,jv,1))*muul
txyuvll = duzul*zty(kv,jv,1) *muvl+(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,

p 1 1)+due*ety(kv,jv,1)+dye*etx(kv,jv,1))*muuvll+duevl*ety(kv,jv,1)
2 *muul
txyuyl2 = duzu1*zty(kv,jv,1)*muv2+(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,
1 1)+due*ety(kv,jv,1)+dve*etx(kv,jv,1))*muuvl2+dvev2*etx(kv,jv,1)
2 'muul
txyuv2O dvzu2*ztx(kv,jy,1)*muvO+(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,
1 1)+due*ety(kv,jv,l)+dve*etx(kv,jv,l))*muuv2Oi-(duevO*ety(kv,jv,l
2 )+dvevO*etx(kv,jv, 1))*muu2

* txyuv2l = dvzu2*ztx(kv,jv,1)*muvl+(duz*zty(kv,jv,1)+dvrz*ztx(kv,jv,
1 1)+due*ety(kv,jv,1)+dve*etx(kv,jv,1))*muuv2l+duevl*ety(kv,jv,1)
2 *muu2
txyuv22 = dvzu2*ztx(kv,jv,1)*muv2+(duz*zty(kv,jv,1)+dvz*ztx(kv,jv,
1 1)+due*ety(kv,jv,1)+dve*etx(kv,jv,1))*muuv22+dvev2*etx(kv,jv,1)
2 *muu2
txyvuOO = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,1)+dve*
I etx(kv,jv,1))*muvuOO+(duzuO*zty(kv,jv,1)+dvzuO*ztx(kv,jv,1))*mu
2 vO+(duevO*ety(kv,jv,1)+dvevO*etx(kv,jv,1))*muuO
txyvuOl = (duz*ztly(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,)+-dve*
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1 etx(kv, jy,1)) *muvuol+duzul*sty(kv, jv, 1) *muvO+ (dueYO*ety(kV,jv,l1
2 )+dvevO*etx(kv,jv,l))*muul
txyvuO2 = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,l)+dve*
1 etx(kv, jv, 1)) *muvuO2+dvzu2*ztx(kv,jv, 1) *muvO+ (dueVO*ety(kV, jY,1
2 ) +dvevO*etx (kv, v, 1)) *muu2
txyvulO = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1) i-due*ety(kv,jv,l)+dve*
1 etx(kv,jiv, 1)) *muvulO+ (duzuO*zty(kv, jv, 1) +dvzuO*ztx(kv, jv, 1)) *mu
2 vl+duevl*ety(kv, iv,1) *muuO

* txyvull = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,l)+dve*
1 etx (kv,jiv, 1)) *muvm11+duzul*zty(kv, jv, 1) *muvl+duevl*ety(kv, jv, 1)
2 *muul
txyvui2 = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,l)+dve*

1 etx(kv, jv, 1)) *muvul2+dvzu2*ztx(kv, jv, 1) *muvl+duevl*ety(kv, jv, 1)
2 *muu2
txyvu2O = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,j,1)-dve*

1 etx(kv, jv, 1)) *muvu2O+ (duzuO*zty(kv, jv, 1) +dvzuO*ztx(kv, jv, 1)) *mu
2 v2+dvev2*etx (kv, iv,1) *muuO
txyvu2l = (duz*zty(kv, jv, 1) +dvz*ztx(kv, jv, 1) +due*ety(kv, jv, 1) +dye*

1 etx(kv,jv,1))*nuvu2l~iduul*zty(kv,jv,l)*muv2+dvev2*etx(kv,jv,1)
2 *muul
txyvu22 = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,l)+due*ety(kv,jv,l)+dve*
1 etx(kv,jv,l))*muvu22+dvzu2*stx(kv,jv,)*muv2-dvev2*etx(kv,jv,1)
2 *muu2

txyvvOO = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,1)-dve*
*1 etx(kv,jv,1))*muvvOO+2*(duevO*ety(kv,jv,1)+dvevO*etx(kv,jv,1))*

2 muvO
txyvvOl = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,l)+dve*

1 etx(kv,jv,1))*muvv~l+(duevO*ety(kv,jv,)4dvevO*etx(kv,jv,1))*mu
2 vl+duevl*ety(kv, iv, 1)*muvO
txyvYO2 = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,)-dve*

1 etx(kv,jv,l))*muvvO2+(duevO*ety(ky,jv,l)+dvevO*etx(kv,jv,l))*mu
2 v2+dvev2*etx (kv, iv, 1) *uvO

txyvvlO = (duz*zty(kv, jv,l)+dvz*ztx(kv, jv, 1)+due*ety(kv, jv, 1) +dye*
I etx(kv,jv,1))*muvvlO.(duevO*ety(kv,jv,1)+dvevO*etx(kv,jv,1))*mu
2 vl4-duevl*ety (kv,jv,1) *muvO
txyvvll =(duz*zty(ky, jv, 1) +dvz*ztx(kv, jv, 1) +due*ety (kv, jv, 1) +five*

1 etx(kv,jv,1))*muvvll+2*duevl*ety(kv,jv,l)*muvl
txyvvl2 = (duz*zty(kv, jv, 1)i-dvz*ztx(kv, jv, 1)+due*ety(kv, jv, 1) +dye*

1 etx(kv,jv,1))*muvvl2+duevl~ety(kv,jv,l)*muv2+dvev2*etx(kv,jv,l)
2 *muvl
txyvv2O = (duz*zty(kv,jv,1)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,1)+dve*
1 etx(kv,jv,l))*muvv2..(duevO*ety(ky,jv,l)+dvevO*etx(kv,jv,]))*mu
2 v2+dvev2*etx(kv, jv, 1)*muvO
txyvv2l = (duz*zty(kv,jv,l)+dvz*ztx(kv,j,)+due*ety(kv,jv,)+dve*
1 etx(kv,jv,l))*xuvv2l.4duevl*ety(kv,jv,1)*muv2+dvev2*etx(kv,jv,)
2 *muvl
txyvv22 = (duz*zty(kv,jv,l)+dvz*ztx(kv,jv,1)+due*ety(kv,jv,1)+dve*
1 etx(kv,jv,l))*muvv22+2*dvev2*etx(kv,jv,)*nuv2

* tyy:totrdssmu*(2.O*zty*dvz+2.O*ety*dve-ztx*duz-etx*due);

tyy = rruu(kv,jv)*(2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,l)+2.O*dve*e
1 ty(kv,jv,1)-due*etx(kv,jv,1))*tatrds

is'. tyydO = (2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv,l
1 )-due*etx(kv,jv,1))*mudO*totrds+rrinu(kv,jv)*(2.O*dvzdO*zty(kv,j

* 2 v,1)-duzdO*ztx(kv,jv,l)4.2.O*dvedO*ety(kv,jv,l)-duedO*etx(kv,jv,
3 1))*totrds

tyydl = rrmu(kv,jv)*(-duzdl*ztx(kv,jv,l)-duedl*etx(kv,jv,1))*totrd
1 s
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tyyd2 =rrmu(kv,jv)*(2.O*dvzd2*zty(kv,jv,l)+2.O*dved2*ety(kv,jv,l)
I )*totrds
tyyuO =(2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv,1
1 )-due*etx(kv,jv1l))*muuO*totrds+rrmu(kv,jv)*(2.O*dvzuO*zty(kv,j
2 v,l)-duzuO*ztx(kv,jv,l))*totrds
tyyul = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv,l
1 )-due*etx(kv,jv,l))*muul*totrds-duzul*rrmu(kv,jv)*ztx(kv,jv,l)*
2 totrds
tyyu2 =(2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv,1
1 )-due*etx(kv,jv,l))*muu2*totrds+2.O*dvzu2*rrmu(kv,jv)*zty(kv,jv

fl~ F2 ,1)*totrds
tyyvO = (2.O*dvz*zty(kv, iv, 1)-duz*ztx(kv,jv,l)4-2.O*dve*ety(kv,jv,1
1 )-due*etx(kv,jv,l))*muvO*totrds+rrmu(kv,jv)*(2.O*dvevO*ety(kv,j
2 v,1)-duevO*etx(kv,jv,1))*totrds
tyyvl = (2.O*dvz*zty(kv, jv,1)-duz*ztx(kv,jv,1)+2.O*dre*ety(kv,jv, 1
1 )-due*etx(kv,jv,1))*muvl*totrds-duevl*rrmu(kv,jv)*etx(kv,jv,l)*
2 totrds
tyyv2 = (2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv,1
1 )-due*etx(kv,jv, 1))*muv2*totrds+2.O*drev2*rrmu(kv,jv)*ety(kv,jv
2 ,1)*totrds
tyyddOO = (2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,1)+2.O*dlve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*muddOO*totrds+2*(2.*dvzdO*z~ty(kv,jv,l)-d

%2 uzdO*ztx(kv,jv,l)+2.0*dvedO*ety(kv,jv,1)-duedO*etx(kv,jv, 1))*mu
3 dO*totrds+rrmu(kv, jv) *(2 .O*dvzddOO*zty(kv, iv,1) -duzddOO*ztx(kv,

*4 jv,l)+2.O*dveddOO*ety(kv,jv,1)-dueddOO*etx(kv,jv,1))*totrds
% tyyddOl = (-duzdl*ztx(kv, iv,1) -duedl*etx(kv,iv, 1)) *mudO*totrds+rr,

-FI u(kv,jv)*(-duzddO1*ztx(kv,jv,l)--dueddO1*etx(kv,jv,l))*totrds
tyydaO2 = (2.O*dvzd2*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,1))*mudO*tot
1 rds+rrmu(Icv,jv)*(2.O*dvzddO2*zty(kv,jv,1)+2.O*dveddO2*ety(kv,jv
2 ,1))*totrds
tyyddlO = (-duzdl*ztx(kv,jv,l)-duedl*etx(kv,jv,l))*mudO*totrds-rrm
1 u(kv,jv)*(-duzddlO*ztx(kv,jv,1)-dueddlO*etx(kv,jv,1))*totrds

A tyydd2O = (2.O*dvzd2*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,1))*mudO*tot
1 rds+rrmu(kv,jv)*(2.O*dvzdd2O*zty(kv,jv,1)+2.O*dvedd2O*ety(kv,jv
2 ,1))*totrds

tyyuOG (2O~iz~z~v, jv, 1) -duz*ztx kvjv, 1) +2.O*dve*ety(kv, jv
1 ,1)-due*etx(ky,jv,1))*muddOO*totrds+2*(2.0*dvzdO*zty(kv,jv,l)-d
2 uzdO*ztx(kv,jv,l)+2.O*dvedO*ety(kv,jv,1)-duedO*etx(kv,jv,1))*mu

*3 dO*totrds+rrmu(kv,jv)*(2.O*dvzddOO*zty(kv,jv,1)-duzddOO*ztx(kv,
4 jv,1)+2.O*dveddOO*ety(kv,jv,1)-dueddOO*etx(kv,jv,1))*totrds

V tyyddOl = (-duzdl*ztx(kv,jv,l)-duedl*etx(kv,jv,))*mudO*totrds.rrm
Ni1 u(kv,jy)*(-duzddO1-ztx(kv,jv,1)-dueddO1l*etx(kv,jv,l))*totrds
U' tyyddO2 = (2.O*dvzd2*zty(kv,jv,l)+2.O*dved2*ety(kv,jv,l))*mudO*tot

1 rds+rrmu(kv,jv)*(2.O*dvzddO2*zty(kv,jv,1)+2.O*dveddc2*ety(kv,jv
2 ,1))*totrds
tyyddlO =(-duzd1*ztx(kv,jv,1)-dued1*etx(kv,jv,l))*mudO*totrds+rrm

F1 u(kv,jv)*(-duzddlO*ztx(kv,jv,1)-dueddlO*etx(kv,jv,l))*totrds
tyydd2O = (2.O*dvzd2*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,1))*mudO*tot
1 rds+rrmu(kv, jv)*(2.O*dvzdd2O*zty(kv,jv,l)+2.O*dvedd2O*ety(kv,jv

* 2 ,1))*totrds
tyyduOO =(2.O*dvzdO*zty(kv,jv,1)-duzdO*ztx(kv,jv,1)+2.O*dvedO*ety
1 (kv,jv,1)-duedO*etx(kv,jv,1))*muuO*totrds+(2.O*dvz*zty(kv,jv,1)
2 -duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv,1)-due*etx(kv,jv,1))*muduoo
3 *totrds+(2.O*dvzuO*zty(kv,jv,1)-.duzuO*ztx(kv,jv,1))*mudO*totrds
4 +rrmu(kv,jv)*(2.O*dvzduOO*zty(kv,jv,l)-duzduOO*ztx(kv,jv,1))*to

*5 trds
tyyduOl = (2.O*dvzdO*zty(kv,jv,1)-duzdO*ztx(kv,jv,1)+2.O*dvedO*ety

2 -duz~~ztx~kv~~jv,1).i-2.O*dve~t~vj,)deexk~v1)md~
typ

edor e



3 *totrds-duzul*ztx(kv,jv,1) *mudO*totrds-duzdu~l*rrmu(kv, iv) .utx(
4 kv,jy,1)*totrds
tyyduO2 = (2.O*dvzdO*zty(kv,jv,l)-duzdO*stx(kv,jy,l)+2.O*dvedO*ety
1 (kv,jv,l)-duedO*etx(kv,jv,1))*muu2*totrds+(2.O*dvz*sty(kv,jv,1)
2 -duz*stx(kv,jv,1)+2.O*dve*ety(kv,jv,l)-due*etx(kv,jv,1))*muduO2
3 *totrds+2.O*dvzu2*zty(kv,jv,)*iudO*totrds+2.O*dvzduO2*rrmuU(kv,
4 jv)*zty(kv,jv,1)*totrds
tyydulO =(-duzdl*ztx(kv, iv, 1)-duedl*etx(kv,jv,l))*muuO*totrds-duz
1 dulO*rrmu(kv,jv)*ztx(kv,jv,l)*totrds
tyydull = (-duzdl*ztx(kv,jv,l)-duedl*etx(kv,jv,l))*muul*totrds
tyydul2 = (-duzdl*ztx(kv,jv,1)-duedl*etx(kv,jv,l))*muu2*totrds
tyydu2O = (2.O*dvzd2*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,1))*muuO*tot
1 rds.42.*dvzdu2O*rrmu(kv,jv)*zty(kv,jv,1)*totrds
tyydu2l = (2.O*dvzd2*zty(kv,jv,l)+2.O*dved2*ety(kv,jv,1))*muul*tot
1 rds
tyydu22 = (2.O*dvzd2*zty(kv,jv,l)+2.O*dved2*ety(kv,jv,1))*muu2*tot
1 rds
tyydvOO =(2.O*dvzdO*zty(kv,jv,1)-duzdO*ztx(kv,jv,l)+2.O*dvedO~ety
1 (kv,jv,l)-duedO*etx(kv,jv,1))*muvO*totrds+(2.O*dvz*zty(kv,jv,1)
2 -duz*ztx(kv,jv,1).i2.*dve*ety(kv,jv,l)-due*etx(kv,jv,1))*uud~OO
3 *totrds+(2.O*dvevO*ety(kv,jv,l)-duevO*etx(kv,jv,l))*mudO*totrds
4 +rrmu(kv,jv)*(2.O*dvedvOO*ety(kv,jv,1)-duedvOO*etx(kv,jv,1))*to
5 trds
tyydvOl = (2.O*dvzdO*zty(kv,jv,1)-duzdO*ztx(kv,jv,1)+2.O*dvedO*ety
I (kv,jv,1)-duedO*etx(kv,jv,l))*muvI*totrds+(2.O*dvz*zty(kv,jv,1)
2 -duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv,1)-due*etx(kv,jv,1))*mudvOl
3 *totrds-duevl*etx(kv, iv,1) *mudO*totrds-duedv~l*rrni(kv, jv) *etx(
4 k',jv,1)*totrds
tyydvO2 = (2.O*dvzdO*zty(kv, iv,1) -duzdO*ztx(kv, iv,1) +2 .O*dvedO*ety
1 (kv,jv,l)-duedO*etx'kv,jv,1))*muv2*totrds+(2.*dvziuty(kv,jv,l)
2 -duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv,1)-due*etx(kv,jv,l))*mudvO2
3 *totrds+2 .O*dvev2*ety (kv, iv,1) *mudO*totrds+2.O*dvedvO2*rrmu(kv,
4 jv)*ety(kv,jv,1)*totrds
tyydvlO = (-duzdl*ztx(kv,jv,1)-dued1*etx(kv,jv,l))*muvO*totrds-due
1 dvlO*rrmu(kv,jv)*etx(kv,jv,1)*totrds
tyydvll =(-duzdl*ztx(kv,jv,l)--duedl*etx(kv,jv,1))*muvl*totrds
tyydvl2 = (-duzdl*ztx(kv,jv,l)-duedl*etx(kv,jv,))*nuv2*totrds
tyydv2O = (2.O*dvzd2*zty(kv,jv,l)+2.O*dved2*ety(kv,jv,1))*muvO*tot
1 rds+2.O*dvedv2O*rrmu(kv,jv)*ety(kv,jv,1)*totrds
tyydv2l = (2.O*dvzd2*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,1))*muvl*tot
1 rds
tyydv22 =(2.O*dvzd"*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,l))*muv2*tot
1 rds
tyyudOO = (2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv

%1 ,1)-due*etx(kv,jv,l))*muudOO*totrds+(2.0*dvzdO*zty(kv,jv,l)-duz
1 2 dO*ztx(kv,jv,1)4-2.O*dvedO*ety(kv,jv,l)-duedO*etx(kv,jv,1))*muuO
%3 *totrds+(2.O*dvzuO*Ety(kv,jv,1)-duzuO*ztx(kv,jv,1))*nudO*totrds

4 +rrmu(kv,jv) *(2.O*dvzudOO*zty(kv,jv,1)-duzudOO*stx(kv,jv,1))*to

o 5tyyd~ = (-duzdl*ztx(kv,jv,l)-duedl*etx(kv,jv,l))*muuO*totrds-duz
1 ud~l*rrmu(kv,jv)*ztx(kv,jv,l)*totrds
tyyudO2 = (2.O*dvzd2*zty(kv,jv,l)+2.O*dved2*ety(kv,jv,l))*muuO*tot
1 rds+2.O*dvzudO2*rrmu(kv,jv)*ztL-y(kv,jv,1) *totrds
tyyudlQ = (2.O*dvz*5ty(kv,jv,l)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*muudlO*totrds4-(2.0*dvzdO*zty(kv,jv,l)-duz

* 2 dO*ztx(kv,jv,l)+2.O*dvedO*ety(kv,jv,1)-iuedO*etx(kv,jv,1))*muui
3 *totrds-duzul*ztx(kv,jv,1)*niudO*totrds-duzudlO*rrmu(kv,jv)*ztx(
4 kv,jv,1)*tatrds
tyyudll = (-duizdl*ztx(kv,jv,1)-duedl*etx(kv,jv,1))*muul*totrds
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tyv'idl2 = (2.0*dvzd2*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,l))*muul*tot
1 rds
~yyud2O = (2.O*dyz*zty(kv,jy,l)-duz*ztx(kv,jv,l)4+2.O*dve*ety(kv,jv

1 ,1)-due*etx(kv,jv,l))*muud2O*totrds+(2.0*dvzdO*zty(kv,jv,l)-duz
2 dO*ztx(kv,jv, 1)e2.*dvedO*ety(kv,jv,l)-duedO*etx(kv,jv,1))*iuu2
3 *totrds+2.O*dvzu2*zty(kv,jv,1)*mudO*totrds+2.O*dvzud2O*rrmu(kv,
4 jv)*zty(kv,jv,1)*totrds
tyyud2l = (-duzdl*ztx(kv,jv,l)--duedl*etx(kv,jv,1))*muu2*totrds

* tyyud22 =(2.O*dvzd2*zty(kv,jv,l)+2.O*dved2*ety(kv,jv,1))*muu2*tot
1 rds
tyyvdOO = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*mruvdOO*totrds+(2.0*dvzdO*zty(kv,jv,l)-duz
2 dO*ztx'kkv,jv,1l) 2.O*dvedO*ety(kv,jv,l)-duedO*etx(kv,jv,l))*muvO
3 i*totrds+(2.O*dvevO*ety(kv,jv,l)-duevO*etx(kv,jv,l))*mudO*totrds
4 +rrmu(kv,jv)*(2.O*dvevdOO*ety(kv,jv,l)-duevdOO*etx(kv,jv,1))*to
5 trds
tyyvd~l = (-duzdl*ztx(kv,jv,l)-duedl*etx(kv,jv,1))*muvO*totrds-due
1 vdOl*rrmu(kv,jv)*etx(kv,jv,1)*totrds
tyyvdO2 =(2.O*dvzd2*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,l))*muvO*tot
1 rds+2.O*dveydQ2*rrmu(kv,jv)*ety(kv,jv, 1)*totrds
tyyvdlO = (2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,)42.O*dve*ety(kv,jv
I ,1)-due*etx(ky,jv,l))*mnuvdlO*totrds+(2.0*dvzdO*zty(kv,jv,l)-duz
2 dO*ztx(kv,jv,1)+2.O*dvedO*ety(kv,jv,)-duedO*etx(kv,jv,))*iuvl

* 3 *totrds -dueyl*etx(kv,jv,1)*mudO*totrds-duevdlO*rrmu(kv,jv)*etx(
*4 kv,jv,l)*tatrds

tyyvdil = (-duzdl*ztx(kv,jv,1)-duedl*etx(kv,jv,l))*muvl*totrds
tyyvdl2 =(2. O*dyzd2*zty (kv, jv, 1)+2. O*dved2*ety (kv, jv, 1)) *muv1 *tot
1 rds

tyyvd2O = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*muvd2O*totrds+(2.0*dvzdO*zty(kv,jv,l)-duz

2 dO*ztx(kv,jv,l)+2.O*dvedO*ety(kv,jv,1)-duedO*etx(kv,jv,l))*muv2
3 *totrds+2 .O*dvev2*ety (kv, iv,1) *mudO*totrds+2.O*dvevd2O*rrmu(kv,
4 jv)*ety(kv,jv,1)*totrds

-U..,tyyvd2l = (-duzdl*ztx(kv,jv,1)-duedl*etx(kv,jv,l))*muv2*totrds
tyyvd22 = (2.O*dvzd2*zty(kv,jv,1)+2.O*dved2*ety(kv,jv,l))*muv2*tot
1 rds
tyyuuOO = (2.O*dvz*zty(kv,ji',1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(ky,jv,l))*muuuOO*totrds+2*(2.0*dvzuO*zty(ky,jv,l)-d
2 uzuO*ztx(kv,jv,l))*muuO*totrds

tyyuuOl = (2.O*dvz*zty(kv,jv,i)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(ky,jv,l))*miuuu~l*totrds+(2.0*dvzuO*zty(kv,jv,!)-duz

V 2 uO*ztx(kv,jv, 1))*muul*totrds-duzul*ztx(kv,jv,1)*muuO*totrds
tyyuuO2 = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv

* 1 ,1)-due*etx(kv,jv,l))*muuuUj2*totrds+(2.0*dvzuO*zty(kv,jv,l)-duz
2 uO * ztx (kv, jY, 1) )*muu2 *totrds +2.O0* dv zu2 * zty (kv, jv, 1) * muuO *totrds

tyyuulQ = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv
1 ,1)-due~etx(ky,jv,l))*muuulO*totrds+(2.0*dvzuO*zty(ky,jv,l)-duz
2 uO*ztx(kv,jv,I))*muu1*totrds-duzul*ztx(kv,jv,1)*muuO*totrds
tyyuull = (2.Oa'dyz*zty(kv, iv,1) -duz'titx(kv, iv,1) +2.O*dve*ety(kv, iv

0 1 ,1)-due*etx(kv,jv,l))*muuull*totrds-2*duzul*ztx(kv,jv,l)*muul*t
.e 2 otrds

tyyuul2 =(2.O*dvz*zty(kv,jv,1)-duz*ztx(k,jv,)s2.O*dve*ety(kv,jv
1 ,1)-due*etx(ky,jv,l))*muuul2*totrds-duzul*ztx(kv,jv,l)*muu2*tot
2 rds+2.O*dvzu2*zty(kv,jv,1)*muul*totrds
tyyuu2O = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv

* 1 ,1)-due*etx(kv,jv,l))*muuu2*totrds+(2.*divzuO*zty(kv,jvi,!)-duz
2 uO*ztx(kv,jv,l))*muu2*totrds+2.O*dvzu2*zty(kv,jv,1)*muuO*totrds
tyyuu2l -(2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv

-. ~ 1 1)-due'aetx(kv,jv,'))*muuu2l4.totrds-duzul*ztx(kv,jv,l)*muu2*tot

U)%



2 rds+2.O*dvzu2szty(kv,jv,l)*muul*tOtrds
tyyuu22 = (2.O*dvz*zty(kvjv,1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv

V 1 ,1)-due*etx(kv,jv,l))*~muuu22*totrds+4.0*dvzu2*zty(kv,jv,l)*muu2
2 *totrds

N tyyuvOO = (2.O*dvzuO~zty(kv,jv,l)-duzuO*ztx(kv,jv,1))*muvO*totrds+
1 (2.O*dvz*zty(kv,jv, 1)-duz*ztx(kv,jv, 1)+2.O*dve*ety(kv,jv, 1)-due
2 *etx(kv,jy,1))*muuvOO*totrds+(2.O*dvevO*ety(kv,jY,1)-duevO*etx(
3 ky,jv,1))*muuO*totrds

tyyuvOl =(2.O*dvzuO*zty(kv,jv,1)-duzuO*ztx(kv,jv,1))*muvl*totrds+
1 (2.O*dvzszty(kv, iv, 1)-duz*ztx(kv, jv, 1)+2.O*dve*ety(kv, iv, 1)-due
2 *etx(kv,.jv,1))*muuvO~itotrds-duev1*etx(kv,jv,l)*muuO*totrds
tyyuvO2 = (2.O*dvzuO*zty(kv,jv,1)-duzuO*ztx(kv,jv,1))*muv2*totrds+
1 (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv,1)-due
2 *etx(ky,jv,l))*~muuvO2*totrds+2.0*dvev2*ety(kv,jv,l)*muuO*totrds
tyyuvlO = -duzul*ztx(kv,jv,l)*muvO*totrds+(2.O*dvz*zty(kv,jv,1)-du
1 z*ztx(kv,jv,1)+2.O*dve*ety(kv,jv,)-due*etx(kv,j,))*nuurlO*to
2 trds-(2.O*dvevO*ety(kv,jv,1)-duevO*etx(kv,jy,l))*muul*toturds
tyyuvll =-duzul*ztx(kv,jv,l)*muvl*totrds'(2.O*dvz*zty(kv,jv,1)-du
1 z*ztx(kv,jv, 1)-s2.*dve*ety(kv,jv,)-due*etx(kv,jv,1))*muuvll*to
2 trds-dievl*etx(kv,jv,1)*muul*totrds
tyyuvl2 = -duzul*ztx(kv,jv,1)*muv2*totrds+(2.O*dvz*zty(kv,jv,1)-du
1 z*ztx(kv,jv,1)i-2.O*dve*ety(kv,jv,1)-due*etx(kv,jv,1))*muuvl2*ta
2 trds+2.O*dvev2*ety(kv, iv,1) *muul*totrds
tyyuy2O = 2.O*dvzu2*zty(kv,jv~1)*muvO*totrds+(2.O*dvz*zty(kv,jv,1)

*1 -duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv,1)-due*etx(kv,jv,1))*muuv2O
2 *totrds+(2.O*dvevO*ety(kv,jv,1)-duevO*etx(kv,jv,1))*muu2*totrds
tyyuv2l = 2.O*dvzu2*zty(kv,jv,1)*muv.L*totrds+(2.O*dvz*zty(kv,jv,1)

1 -duz*ztx(kv,jv,1)4-2.O*dve*ety(kv,jv,1)-due*etx(kv,jv,1))*muuv2l
2 *totrds--duevl*etx(kv,jv,l)*muu2*totrds
tyyuy22 = 2.O*dvzu2*mzty(kv,jv,)*muv2*totrds+(2.O*dvz~zty(kv,jv,1)
1 -duz*ztx(kv, jv,1).2.O*dve*ety(kv,jv,1)-due*etx(kv,jv,1))*muuv22
2 *totrds+2.0*dvev2*ety(kv,jv, 1)*muu2*totrds
tyyvuOO = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jy,l))*muvuOO*totrds+(2.0*dvzuO*zty(kv,jv,l)-duz
2 uO*ztx(kv,jv,1))*muvO*totrdst(2.O*dvevO*ety(kv,jv,1)-duevO*etx(
3 kv,jv,1))*muuO*totrds
tyyvuOl = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*muvu~l*totrds-duzul*ztx(kv,jv,l)*muvO*tot
2 rds+(2.O*dvevO*ety(kv,jv,1)-duevO*etx(kv,jv,1))*muul*totrds

44 tyyvuO2 = (2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,)+2.0*dve*ety(kv,jv
141 ,1)-due*etx(kv,jv,l))*muvuO2*totrds+2.*dvzu2*zty(kv,jv,)*mnuvo

2 *totrds+(2.O*dvevO*ety(kv,jv,1)-duevO*etx(kv,jv,1))*muu2*totrds
.9 tyyvulO = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv
* 1 ,1)-due*etx(kv,jv,l))*muvulO*totrds+(2.0*dvzuO*zty(kv,jv,l)-duz

2 uO*ztx(kv,jv,1))*muvl*totrds-duevl*etx(kv,jv,1)*muuO*totrds
tyyvull =(2C.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,)t2.O*dve*ety(kv,jv
1 ,1)-die-etx(kv,jv,l))*muvull*totrds-duzul*ztx(kv,jv,l)*muvl*tot
2 rds-duevl*etx(kv,jv,1)*muul*totrds
tyyvul2 = (2.O*dvz*zty(k'v,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv

0 1 ,1)-due*etx(kv,jy,l))*miuvul2*totrds+2.0*dvzu2*zty(kv,jv,l)*muv1
2 *totrds-duevl*etx(kv,jv,1)*muu2*totrds
tyyyu2O = (2.O*dvz*zty(kv, jv, )-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv

% 1 ,1)-due*etx(kv,jv,l))*muvu2O*totrds+(2.0*dvzuO*zty(kv,jv,l)-duz
2 uO~ztx(kv,jv,1))*muv2*totrds+2.O*dvev2*ety(kv,jv,1)*muuO*totrds
tyyvu2l =(2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv
I ,1)-due~etx(kv,jv,l))*muvu2l~totrds-duzul*ztx(kv,jv,l)*muv2*tot

e ~2 rds+ 2. O*d-wev2 *ety (kv, jv, 1) *ruul *totrds
tyyvu22 =(24.0*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv
I 1l)-due*etx(kv~jv,l))*muvu22*totrds+2.0*dvzu2*zty(kv,jv,l)*muv2
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2 *totrds+2.O*dvev2*ety(kv,jv,1)*muu2*totrds
tyyvvOO =(2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,l)i-2.O*dve*ety(kv,jy
1 ,1)-due*etx(kyvjy,l))*muvvOO*totrds+2*(2.0*dvevO*ety(kv,jv,l)-d
2 uevO*etx (kv,iv, 1)) *muvO*totrds
tyyvvOl = (2.0*dvzsz4.y(kv,jv,l)-duz*ztx(kv,jv,l)i2.O*dve*ety(kv,jv
1 ,1)-due*etx(k,jv~,l))*muvv~l*totrds+(2.0*dvevO*ety(kv,jv,l)-due
2 vO*etx(kv,jv,1))*muvl*totrds-duevl*etx(kv,jv,1)*muvO*totrds
tyyvvO2 = (2.O*dvz*zty(kv,jv,1)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*muvvO2*totrds+(2.0*dvevO*ety(kv,jv,l)-due
2 vO*etx(kv,jv,l))*muv2*totrds+2.O*dvev2*ety(kv,jv,l)*muvO*totrds
tyyvvlO = (2.O*dvz*zty(kv,jv, 1)-duz*ztx(kv,jv,l)i2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,1))*muvvlO*totrds+(2.*dvevO*ety(kv,j,)-due
2 vC*etx(kv,jv,1)) *muvl*totrds-duevl*etx(kv,jv,l)*muvO*totrds
tyyvvll = (2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*mnuvvll*totrds-2*duevl*etx(ky,jv,l)*muvl*t
2 otrds
tyyvvl2 = (2.O*dyz*zty(kv,jv,1)-duz*ztx(kv,j,)i2.O*dve*ety(kv,jv

* 1 ,1)-due*etx(kv,jv,l))*muvvl2*totrds-duevl*etx(kv,jv,)*mnuv2*tot
2 rds+2.O*dvev2*ety(k'r,jv,1)*muvl*totrds
tyyvv2O (2.O*dvz*zty(kv,jv,l)-duz*ztx(kv,jv,l)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*muvv2O*totrds+(2.0*dvevO*ety(kv,jv,l)-due
2 vO*etx(kv,jv,1))*muv2*totrds+2.O*dlvev2*ety(kv,jv,l)*muvO*totrds
tyyvv2l = (2.O*dvz*zty(k-v,jv,1)-duz*ztx(kv,jv,l'+2.O*dve*ety(L-v,jv
1 ,1)-due*tetx(kv,jv,l))*muvv2l*totrds-duevl*etx(kv,jv,l)*muv2*tot

*2 rds+2.O*dvev2*ety(kv,jv,1)*muvl*totrds
tyyvv22 = (2.O*flvz*zty(kv,jv,1)-duz*ztx(kv,jv,1)+2.O*dve*ety(kv,jv
1 ,1)-due*etx(kv,jv,l))*muvv22*totrds+,4.0*dvev2*ety(kv,jv,1)*muv2
2 *totrds



Uxgmm/r(t~e~txde+/~x~/~x
bx:gam*mu/pr(zty*dez+ety*dee)+m/r*txi-n/r*txy

bx = rrmu(kv,jv)*(dez*ztx(kv,jv,l)+dee*etx(kv,jv,l))*gatrma/pr+rhov
1 (kv,jv,1) *txy/rho(kv,jv,1)+rhou(kv,jv,1)*txx/rho(kv,jv,l)
bxdO = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,l))*mudO*gAmmna/pr+rrmu(kv,j
1 v)*(dezdO*ztx(kv,jv,1)+deedO*etx(kv,jv,l))*gammna/pr+rhov(kv,jv,
2 1)*txydO/rho(kv,jv,1)-rhov(kv,jv,1)*txy/rho(k,jv,1)**2-rhout(kv
3 ,jv,1) *txxdO/rho(kv,jv,1) -rhou(kv,jv,1) *txx/rho(ky,jv,l1)**2
bxdl = rrmu(kv,jv)*(dezdl*ztx(kv,jv,l)+deedl*etx(kv,jv,1))*ga;mma/p

1 r+rhov(kv,jv,1)*txydl/rho(kv,jv,1)4'rhou(kv,jv,1)*txxdl/rho(kv,j
2 Y,1)+txx/rho(ky,jv,1)
bxdI2 = rrmu(kv,jv)*(dezd2*ztx(kv,jv,l)+deed2*etx(kv,jv,1))*gamma/p
1 r+rhov(kv,jv,l)*txyd2/rho(kv,j f,1)+txy/rho(kv,jv,1)+rhou(kv,jv,
2 1)*txxd2/rho(kv,jv,1)
bxd3 = rrmu(kv,jv)*(dezd3*ztx(kv,jv,1)+deed3*etx(kr,jv,1))*gamma/p

1 r
bxuO =(dez*ztx(kv,jv,1)+dee*etx(kv,jv,1))*muuO*gAmma/pr+dezuO*rrm
1 u(kv,jv)*ztx(kv,jv,1)*gaLmma/pr+rhov(kv,jv,1)*txyuO/rho(k,jv,1)

% 1 2 +rhou(kv,jv,1)*txxuO/rho(kv,jv,1)
bxul = (dez*ztx(kv,jv,l)+dee*etx(kv,jv,l))*muul*gamma/pr-dezul*rrm

%,1 u(k',,jvf)*ztx(kv,jv,1)*gamma/prtrhov(kv,jv,l)*txyul/rho(kv,jv,l)

02 +rhou(kv,jv,l)*Lxxul/rho(kv,jv,1)
bxu2 = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,))*muu2*gmma/pridezu2*rrm
1 u(kv,jv) *ztx(kv,jv,1) *gamfma/pr+rhov(kv,jv,1)*txyu2/rho(kv,jv,1)
2 +rhou(kv,jv,1)*txxu2/rho(kv,jv,1)
bxu3 = dlezu3*rrmu(kv,jv)*ztx(kv,jv,l)*gamma/pr
bxvO = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,1))*muvO*gamma/pr+deevO*rrm
1 u(kv,jv)*etx(kv,jv,1)*gamma/pr+rhov(kv,iv,1)*txyvO/rho(kv,jv,1)
2 +rhou(kv,jv,1)*txxvO/rho(kv,jv,1)

bxvl = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,1))*muvl*gamma/pr+deevl*rrn
1 u(kv,jvf)*etx(k,jv,)*gimma/prirhov(kv,jv~1)*txyv1/rho(kv,jv,1)
2 .4rhou(kv,jv,)*txxvl/rho(kv,jv,1 )
bxv2 = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,1))*muv2*gAmma/pr+deey2*rrm
1 u(kv,jv)*etx(kv,jv,1)*gmma/pr+rho.(kvr,jv,1)*txyv2/rho(kv,jv,1)
2 +rhou(kvi,jv,1)*txxv2"/rho(kv,jv,1)
bxY3 =deev3*rrmu(kv,jv)*etx(kv,jv,l)*gaLmma/pr
bxddOO = (dez*ztx(k-,jv,1)+dee*etx(kv,jv,1))*muddOO*gamma/pr+2*(de
1 zdO*ztx(kv,jv,1)+deedO*etx(kv,jv,l))*mudO*gamna/pr+rrmu(kv,jv)*
2 (dezddiOO*ztx(kv,jv,l)+deeddOO*et,-(kv,jv,1))*gamma/pr+rhov(kv,jv
3 ,1)*txyddOO/rho(kv,jv,l)-2*rhov(kv,jv,)*txydO/rho(kv,jv,)**2+~

*4 2*rhov(kv,jv,1)*txy/rho~kv,jv,1)**3+rhou(kv,jv,1)*txxddOO/rho(k
5 vjv, 1)-2*rhou(kv, iv, 1)*txxdO/rho(kv, jv,1) **2+2*rhou(kv,jv,1)*t
6 xx/rho(kv,jv,1)**3

* bxddOl = (dezdl*ztx(kv, jv,1)+deedl*etx(kv,jv,1))*mudO*gamma/pr+rrm
1 u(kv,jv)*(dezdd~l*ztx(kv,jv,1)+decdd~l*etx(kv,jv,1))*gamma/pr+r
2 hov(kv,jv,1)*txyddOl/rho(kv,jv,1)-rhov(kv,jv,1)*txydl/rho(kv,jv

* 3 ,1)**2+rhou(kv,jv,l)*txxddOl/rho(kv,jv,1)-rhou(kv,jv,l)*txxdl/r
4 ho(kv,jv,1)**2+txxdO/rho(kv,jv,1)-txx/rho(kv,jv,1)**2
bxddO2 = (dezd2*ztx(kv,jv,1)+deed2*etx(kv,jv,1)) *mudO*gaama/pr+rrm
1 u(kv,jy)*(dezddO2*ztx(ky,jv,l)+deeddO2*etx(ky,jv,l))*gnmma/pr+r
2 hov(ky,jv,l)*txyddO2/rho(kv,jv,l)-rhov(kv,jv,l)*txyd2/rho(ky,jv
3 ,1)**2+txydO/rho(kv,jv,l)-txy/rho(kv,jv,l)**2+rhou(kv,jv,l)*txx
4 ddO2/rho(kv,jv,l)-rhou(ky,jv,l)*txxd2/rho(kv,j-f,l)**2

bxddO3 = (dezd3*ztx(kv,jv,l)+deed3*etx(kv,jv,1))*mudO*gmma/pr+rrm
1 u(ky,jv)*(dezddO3*ztx(ky,jv,l)+deeddO3*etx(kv,jv,l))*gamma/pr
bxddlO = (dezdl*ztx(kv, jv,1)+deedl*etx(kv,jv,1))*mudO*gamma/pr+rrm

1 u(k'r,jy)*e(dezddlO*ztx(kv,jv,)+deeddlO*etx(kv,jv,1))*gatmma/pr+r
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2 hov(kv,jv,1)*txyddlO/rho(kv,jv,1)-rhov(kv,jv,1)*txydl/rho(kv,jv
3 ,1)**2+rhou(ky,jv1l)*txxddlO/rho(kv,jv,1)-rhou(kv,jv,l)*txxdl/r
4 ho(kv,jv,1)**2+txxdO/rho(kv,jv,1)-txx/rho(kv,jv,l)**2
bxddll = rrzu(kv,jv)*(dezddll*ztx(kv,jv,l)+deeddll*etx(kv,jv,1))*g
1 a:mma/pr+2*txxdl/rho(ky, jv, 1)
bxddl2 = txydl/rho(kv,jv,1)4-txxd2/rho(kv,jv,1)
bxdd2O = (dezd2*ztx(kv,jv,l)+deed2*etx(kv,jv,l))*mudO*gamma/pr+rrm
1 u(kv,jv)*(dezdd2O*ztx(kv,jv,l)+deedd2O*etx(kv,jv,))*gammna/pr+r
2 hov(kv,jv,l)*txydd2O/rho(kv,jv,l)-rhov(kv,jv,l)*txyd2/rho(kv,jv
3 ,1)**2+txydO/rho(kv,jv,l)-txy/rho(kv,jv,l)**2+4rhou(kv,jv,l)*txx
4 dd2O/rho(kv,jv,l)-i-hou(kv,jv,l)*txxd2/rho(kv,jv,l)**2
bxdd2l = txydl/rho(kv,jv,1)+txxd2/rho(kv,jv,l)
bxdd22 = rrmu(kv,jv)*(dezdd22*ztx(kv,jv,l)+deedd22*etx(kv,jv,l))*g
1 amma/pr+2*txyd2/rho (kv, iv, 1)
bxdd3O = (dezd3*ztx(kv,jv,l)+deed3*etx(kv,jv,1))*uludO*gamma/pr+rrm
1 u(kv,jv)*(dezdd3O*ztx(kv,jv,l)+deedd3O*etx(kv,jv,))*gamnma/pr
bxddOO = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,1))*muddOO*gamma/pr+2*(de
1 zdO*ztx(kv,jv,1)+deedO*etx(kv,jv,1))*mudO*gamma/pr+rrmu(kv,jv)*
2 (dezddOO*ztx(kv,jv,1)+deeddOO*etx(kv,jv,1))*gamma/pr+rhov(kv,jv
3 ,1)*txyddOO/rho(kv,jv,l)-2*rhoy(kv,jv,l)*txydO/rho(kv,jv,l)**2+
4 2*rhov(kv,jv,1)*txy/rho(kv,jv,1)**3+rhou(kv,jv,l)*txxddOO/rho(k
5 v,jv,1) -2*rhou (kv,jv,l) *txxdO/ rho (kv, jv, 1)**2+2*rhou(kv,jv,1) *t
6 xx/rho(kv,jv,l)**3
bxddOl = (dezdl*ztx(kv,jv,l)+deedl*etx(kv,jv,l))*mudO*gamma/pr+rrm
1 u(kv,jv)*(dezddl*ztx(kv,jv,1)+deedd~l*etx(kv,jv,1))*gamma/pr-r
2 hov(kv,jv,1)*txyddOl/rho(kv,jv,1)-rhov(kv,jv,1)*txydl/rho(kv,jv

* 3 ,1)**2+rhou(kv,jv,l)*txxddOl/rho(kv,jv,l)-rhou(kv,jv,l)*txxdl/r
4 ho(kv,jv, 1)**2+txxdO/rho (kv, jv,l)-txx/rho(kv,jv,l)**2
bxddO2 = (dezd2*ztx(kv,jv,1)+deed2*etx(kv,jv,1))*mudO*gmia/pr+rrw
1 u(kv,jv)*(dezddO2*ztx(kv,jv,l)+daeddO2*etx(kv,jv,l))*gamffma/pr+r
2 hov(kv,jv,l)*txyddO2/rho(kv,jv,l)-rhov(kv,jv,l)*txyd2/rho(kv,jv
3 ,1)**2+txydO/rho(kv,jv,l)-txy/rho(kv,jv,l)**2+rhou(kv,jv,l)*txx
4 ddO2/rho(kv,jv,l)-rhou(kv,jv,l) *txxd2/rho(kv, jv,l)**2
bxddO3 = (dezd3*ztx(kv,jv,l)+deed3*etx(kv,jv,1))*mudO*gamma/pr+rrm
1 u(kv,jv)*(dezddO3*ztx(kv,jv,)+ideeddO3*etx(kv,jv.l))*gamma/pr
bxddlO = (dezdl*ztx(kv,jv,) deedl*etx(kv,jv,l))*mudC*gamma/pr+rrm
1 u(kv,jv)*(dezdd1O*ztx(kv,jv,l)i+deedd1O*etx(kv,jv,1))*gaLmma/pr+r
2 hov(kv,jv,1)*txyddlO/rho(kv,jv,l)-rhov(kv,jv,1)*txydl/rho(kv,jv
3 ,1)**2+rhou(kv,jv,l)*txxddlO/rho(kv,jv,l)-rhou(kv,jv,l)*txxdl/r
4 ho(kv,jv,l)**2+txxdO/rho(kv,jv,l)-txx/rho(kv,jv,1)**2
bxddll = rrmu(kv,jv)*(dezddll*ztx(kv,jv,1)+deeddll*etx(kv,jv,1))*g
1 amma/pr+2*txxdl/rho (kv,jv1)
bxddl2 = txydl/rho(kv,jv,1)+txxd2/rho(kv,jv,1)
bxdd2O = (dezd2*ztx(kv, jv,1) +deed2*etx(kv, iv,1)) *mudO*gamma/prirrm
1 u(kv,jv)*(dezdd2O*ztx(kv,jv,)-deedd2O*etx(kv,jv,))*gamma/prir
2 hov(kv,jv,l)*txydd2O/rho(kv,jv,l)-rhov(kv,jv,l)*txyd2/rho(kv,jv
3 ,1)**2+txydO/rho(kv,jv,l)-txy/rho(kv,jv,l)**2+rhou(kv,jv,l)*txx
4 dd2O/rho(kv,jv,l)-rhou(kv,jv,l)*txxd2/rho(kv,jv,l)**2
bxdd2l = txydl/rho(kv,jv,l)+txxd2/rho(kv,jv,l)
bxdd22 = rrmu(kv,jv)*(dezdd22*ztx(kv,jv,1)+deedd22*etx(kv,jv,l))*g
1amma/pr+2*txyd2/rho(kv, iv, 1)

bxdd3O = (dezd3*ztx(kv,jv,1)+deed3*etx(kv,jv,1))*mudO*gamma/pr+rrm
1 u(kv,jv)*(dezdd3O*ztx(kv,jv,l)+deedd3O*etx(kv,jv,l))*gamma/pr
bxduOO = (dezdO*ztx(kv,jv, 1)+deedO*etx(kv,jv,1))*muuO*gamma/pr+(de
1 z*ztx(kv,jv,1)4-dee*etx(kv,jv,l))*muduOO*gamma/pr+dezuO*ztx(kv,j
2 v,1)*mudO*gamma/pr+dezduOO*rrmu(kv,jv)*ztx(kv,jv,1)*gamma/pr-rh
3 ov(kv,jv,1)*txyuO/rho(kv,jv,1)**2+rhov(kv,jv,l)*txyduOO/rho(kv,
4 jv,1)-rhou(kv,jv,1)*txxuO/rho(kv,jv,1)**2+rhou(kv,jv,1)*txxduOO
5 /rho(kv,jv,l)
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bxduOl = (dezdO*ztx (kv,jv,1) +deedO*etx(kv, jv, 1)) *muul*gammza/pr4-(de
1 *ztx(kv,jv,1)+deesetx(kv,jv,l))*mudul*gaama/pr+dezul*ztx(k,i

2 v,1) *mudO*gamma/pr+dezduO1*rrmu(kv, iv) *stx(kv, jv,1) *gamzma/ pr-rh
3 ov(kv,jv,1)*txyul/rho(kv,jv,1)**2+rhov(kv,jv,1)*txyduOl/rho(kv,
4 jv, 1)-rhou(kv, jv,1)*txxul/rho(kv,jv,1)**2+rhou(kv,jv,1)*txxduOl
5 /rho (ky, jv,1)
bxduO2 =(dezdO*ztx(kv,jv,1)+deedo*etx(kv,jv,1))*uu2*gabma/pr+(de
1 z*ztx(ky,jv,l)+dee*etx(kv,jv,l))*muduO2*gamma/pr+dezu2*ztx(kv,j
2 v,1)*mudO*gaznma/pr+dezduO2*rrmu(kv,jv)*ztx(kv,jv,l)*gamma/pr-rh
3 ov(kv,jv,1)*txyu2/rho(kv,jv,l)**2+rhov(kv,jv,1)*txyduO2/rho(kv,
4 jv,1)-rhou(kv,jv,1)*txxu2/rho(kv,jv,1)**2+rhou(kv,jv,1)*txxduo2
5 /rho(kv,jv,1)
bxduO3 = dezu3*ztx(kv, iv,1) *mudO*gamma/pr+dezduO3*rrmu(kv, iv) *ztx(
1 kv,jv,1)*g-~ma/pr
bxdulO = (dezdl*ztx(kv, iv,1) +deedl*etx(kv, jv, 1)) *muuO*gaaima/pr+dez
1 dulO*rrmu(kv, iv) *ztx(kv, iv,1) *gamma/pr+rhov(kv, iv,1) *txydulO/rh
2 o(kv,jv,1)+txxuO/rho(kv,jv,l)+rhou(kv,jv,1)*txxdulO/rho(kv,jv,1
3 )
bxdull =(dezdl*ztx(kv, iv, 1) .deedl*etx (kv,iv, 1)) *muul*gaznma/pr+dez
1 dull*rrmu(kv,jv)*ztx(kv,jv,l)*gamnma/pr+rhov(kv,iv,l)*txydull/rh
2 o(kv, iv, 1)+txxul/rho(kv,jv, 1)+rhou(kv, iv,1) *txxdull/rho(kv, iv, 1
3)
bxdul2 = (dezdl*ztx(kv, iv,1) +deedl*etx(kv, jv, 1)) *uuu2*gamma/pr+rho
1 v(kv,jv,1)*txydul2/rho(kv,jv,1)+txxu2/rho(kv,jv,1)+rhou(kv,jv,1
2 )*txxdul2/rho(kv,jv,1)
bxdu2O = (dezd2*ztx(kv, iv, 1)+deed2*etx(kv, jv, 1)) *muuO*gaama/pr+dez
1 du2O*rrmu(kv, jv) *ztx(kv, jv,1)*sgamma/pr+txyuO/rho~kv, jv,1) +rhov(
2 kv,jv,l1)*txydu2O/rho(kv,jv,l)+.rhou(kv,jv,l)*txxdu2O/rho(kv,jv,l
3)
bxdu2l = (dezd2*ztx(kv, iv, 1)+deed2*etx(kv,iv, 1)) *muul*gamma/pr+txy
1 ul/rho(kv,jv,1)+rhov(kv,jv,1)*txydu2l/rho(kv,jv,l)+rhou(kv, jv,1
2 ) *txxdu2l/rho(kv, jv, 1)

bxdu22 = (dezd2*ztx(kv, iv,1) +deed2*etx(kv, jv, 1)) *muu2*gammaL/pr+dlez
1 du22*rrmu(kv, jv) *ztx(kv, iv,1) *gamua/pr~txyu2/rho(kv, iv, 1)+rhov(
2 kv,jv,l)*txydu22/rho(kv,jv,1)+rhou(kv,jv,1)*txxdu22/rho(kv,jv,1
3)
bxdu3O = (dezd3*ztx(kv, iv, 1)+deed3*etx(kv,iv, 1)) *uuuO*gamma/pr+dez
1 du3O*rrmu(kv, jv) *ztx(ky, jv,1) *gamma/pr
bxdu3l = (dezd3*ztx(kv, iv, 1) .deed3*etx(kv, jv, 1)) *muul*gaama/pr
bxdu32 = (dezd3*ztx(kv, jv, 1) .deed3*etx(kv,iv, 1)) *muu2*gaama/pr
bxdvOO = (dezdO*ztx(kv, jv,1) +deedO*etx(kv,iv, 1)) *uuvO*gamma/pr+ (de
1 z*stx(kv, iv,1) +dee*etx(kv, iv,1)) *mudvOO*gamma/pr+deevO*etx(kv, j
2 v,1) *mudO*gamma/pr+deedvOO*rrmu(kv, jv) *etx(kv, jv,1) *gamma/pr-rh
3 ov(kv,jv,1)*txyvO/rho(kv,jv,1)**2+rhov(kv,jv,1)*txydvOO/rho(kv,
4 iv, 1)-rhou(kv, jv,1) *txxvO/rho(kv,jv,1) **2+rhou(kv, jv,1) *txxdvOO
5 /rho(kv,jv,1)
bxdvOl = (dezdO*ztx(kv, iv,1) +deedO*etx(kv, jv, 1)) *muvl*gaama/pr+(de
1 z*ztx(kv,jv,1).dee*etx(kv,jv,1))*mudv~l*gammafpr+deevl*etx(kv,j
2 v, 1) *iudO*gamma/pr+deedv~l*rrmu(kv, jv) *etx(kv, jv,1) *gamma/pr-rh

*3 ov(kv,jv,1)*txyvl/rho(kv,jv,1)**2+rhov(kv,jv,1)*txydvol/rho(kv,
4 jv,1)-rhou(kv,jv,1)*txxvl/rho(kv,jv,1)**2+rhou(kv,jv,1)*txxdvol
5 /rho(kv,jv,1)
bxdvO2 = (dezdO*ztx(kv,jv,l)+deedO*etx(kv,jv,1))*muv2*gamma/pr+(de
1 z*ztx(kv,jv,l)+dee*etx(kv,jv,l))*mudvO2*gatmma/pr+deev2*etx(kv,j
2 v,1) *mudO*gamma/pr+deedvO2*rrmu(kv, jv) *etx(kv, iv,1) *gamma/pr-rh
3 ov(kv,jv,1)*txyv2/rho(kv,iv,1)**2+rhov~kv,jv,1)*txydvO2/rho(kv,
4 jv,l)-rhou(kv,jv,1)*txxv2/rho(kv,jv,l)**2+rhou(kv,jv,1)*txxdvO2
5 /rho (kv, jv, 1)
bxdYO3 = deev3*etx(kv, iv,1) *mudO~gamma/pr~deedvO3*rrmu(kv, jv) *etx(
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1 kv,jv,1)*ga... a/pr
bxdvlO = (desdl*ztx(kv,iv,1)+deedl*etx(kv,jv,l))*muvo*gaa/pr+dee
1 dvlO*rrmu(kv,jv)*etx(kv,jv,l)*gamma/pr+rhov(kv,jv1l)*txydlO/rh
2 o(kv,jv,l) +txxviO/rho(kv, jv,1) +rhou(kv,jv,1)*txxdvlO/rho(kv,jv,l
3)
bxdvll = (dezdl*ztx(kv,iv,l)+deedl*etx(kv,v,))*muvl*gama/pr+dee
I dvll*rrmu(kv,jv)*etx(kv,jv,l)*gama/pr+rho(kvjv1l)*txydvll/rh
2 o(kv, jv,l)4-txxvl/rho(kv,jv,l)4.rhou(kv, jv,1)*txxdvll/rho(kv,j,
3)
bxdvl2 = (dezdl*ztx(kv,iv,l)+deedl*etx(kv,v,l))*muv2*gaa/pr+rho
1 v(kv, jv,1) *txydvl2/rho(kv,jv,l)+txxv2/rho(Y,jv,l)+rhou(k,jv~l
2 )*txxdvl2/rho(kv,jv,l)
bxdv2O = (dezd2*ztx(kv,iv,l)+deed2*etx(kv,jv,,))*muvo*gamma/pr+dee
1 dv2O*rrmu(kv,jv)*etx(kvjv,l)*gama/pr+txyvO/rho(kvjv1l)+rhov(
2 kv, jv,l) *txydv2O/rho(kv,jv, l)+rhou(kv,jv,l)*txxdv2O/rho(ky,jv,l
3)
bxdv2l = (dezd2*ztx(kv,iv,l)+deed2*etx(kv,jvl))*muvl*gana/pr+txy
I vlfrho(kv, jv,1)+rhov(kv, jv,1)*txydv2l/rho(k,jv,l)+rhou(kvjv~l
2 ) *txxdv2l/rho(kv, iv, 1)

* bxdv22 = (dezd2*ztx(kv, iv,1) +deed2*etx(kv .jv,l)) *muv2*gama4pr4 dee
1 dv22*rrmu(kv,iv)*etx(kv,jv,l)*gamma/pr#.txyv2/rho(kvjv~l)+rhov(
2 kv,jv, t*xd2/h~vj~)ro~k~vl*xd2/h~vj,
3)
bxdv3O = (dezd3*ztx(kv, iv,1) +deed3*etx(kv, jv, 1)) *muvO*gamma/pr+dee

*1 dv30*rrmu(ky,jv)*etx(kv,jv,l)*gaa/pr
bxdv3l = (dezd3*ztx(kv,jv,1)+deed3*etx(kvl))*uvl*gainalpr
bxdv32 = (dezd3*ztx(kv, iv,1) +deed3*etx(kv,iv, 1)) *muv2*gamma/pr
bxudOO = (dez*ztx(kv, jv, 1)+dee etx(kv, jv, 1)) *munudOO*gamma./pr+ (dezd

2 v,1) *mudO*gamnma/pr+dezudOO*rrmu(ky iv) *ztx(kv, jv,1) *gamma/pr+rh
3 ov(kv,jv,1) *txyudOO/rho(kv, jv, 1)-rhov(kv, jv,1) *txyuO/rho(kv, iv,4 l)** 2+rhou(kv,jv,1)*txxudOf/rho(kvjvl).rhou(k,jv1l)*txxuO/rh
5 o(kv,jv,1) **2
bxudOl = (dezdl*ztx(k,v,)+deed*etx(k,,l))*muuo*gampr+dez
I udlrm~vj)zxk~vl*am/rro~vj~)tydlr
2 o(lcv,jv, 1)+rhou(kv,jv,1) *txxudOl/rho(kv,jv,l)+txuO/rho(kvjv1l
3)
bxudO2 = (dezd2*ztx(kv, jv, 1) ideed2*etx(kv, jv, 1)) *uuuO*gamma/pr+dez
1 udO2*rrmu(kv, jv)*ztx(kv,jiv,1) *gamma/pr~rhov(kv,jiv,1) *txyudO2/rh
2 o(kv, jv, 1) itxyuO/rho(kv, iv, 1)+rhou(kv, jv, 1)*txxudO2/rho(kv, iv, 1
3)
bxudO3 = (dezd3*ztx(kv, jv,1) +deed3*etx(kv, jv, 1)) *muuO*garnma/pr+dez
1 udO3*rrmu(kv,jv)*ztx(kv,jv,l)*gaa/pr

* ~bxudlO = (dez~ztx(kv, jv,1) +dee*etx(kv, jv, 1)) *muudlO*gamma/pr* (dezd

2 v,1) *mudO*gaznma/pr+dezudo*rmu(kviv) *ztx(kv, iv, )*gamma/pr+rh
3ov(kv. jv,1) *txyudIO/rho(kv, jv 1) rhov (kv jv 1) *txyul/rho(kv iv,4 l)** 2+rhou(kv,jv,l)*txxudlO/rho(kv jv,1)-rhou(kv,jv,l)*txxul/rh

5 o(kv, jv, 1) **2
* bxudll = (dezd1*ztx(kv,jv,)+deed*etx(kvijv1))*muul*gamma/pr+des

1 udlrm~yj)zxk~vl*am/rro~vj~)tydlr
2 o(kv~jv,1)+rhou(kv,jv,)*txxud1frho(k~jv1)+txxu/rho(kvjvI
3)
bxudl2 = (dezd2*ztx(kv,jv,l)+deed2*etx(kvjv1l))*muul*gamma/pr+rho
1 v(kv,jv,1)*txyudl2/rho(kv,jv,)+txyu/rho(kvjvl)+rhou(kvvl
2 ) *txxudl2/rho k,jv, 1)
bxudl3 = (dezd3*ztx(kv,jv,l)+deed3*etx(k,jv1l))*muu*gna/pr
bxud2O = (dzzxk~vl+e~t~vj~)*ud0gmap+dz
1 O*ztx(kv,jv, l)+deedO*etx(kv,jv,l))*muu2*gma/pr+dezu2*ztx(kvj
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* ~2 v,1) *mudO*gamma/pr4-dezud2O*rrmu(kY, iv) *ztx(kv, jv,1) *gamma/pr+rh
3 'ov(kv,jv,l)*txyud2O/rho(kv,jv,l1)-rhov(kv,jv,l1)*txyu2/rho(kv,jv,
4 1)**2+rhou(kv,jv,l)*txxud2O/rho(kv,jv,1)-rhou(kv,jv,1)*txxu

2/rh
5 o(kv,jv,1)**2
bxud2l = (dezdl*ztx(kv,jv,l)+deedl*etx(kv,jv,l))*Iuu2*gafma/pr+rho
1 v(kv,jv,l)*txyud2l/rho(kv,jv,1)+rhou(kv,jv,l) *txxud2l/rho(kv,jv
2 ,1)+txxu2/rho(kv,jv,l)
bxud22 = (dezd2*ztx(kv,jv,1)+deed2*etx(kv,jv,1))*muu2*gamma/pr+dez
1 ud22*rrmu(kv, jv) *ztx (kv, iv,1) *gamma/pr+rhov(kv, iv,1) *txyud22/rh
2 o(kv,jv,1)+txyu2/rho(kv,jv,l)+rhou(kv,jv,1)*txxud22/rho(kv,jv, 1
3)
bxud23 = (dezd3*ztx(kv,jv,l)+deed3*etx(kv,jv,))*uu2*gamm./pr
bxud3O = dezu3*ztx(kv, iv,1) *mudO*gamma/pr+dezud3O*rrmu(kv, iv) *ztx(
1 kv,jv,l)*gamma/pr
bxvdOO = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,1))*inuvdOO*gamma/pr+(dezd
1 O*ztx(kv, jv,1) +deedO*etx(kv, jv, 1)) *zuvO*gamma/pr+deevO*etx (kv, j
2 v,1) *mudO*gamma/prideevdoo*rrmu(kv, jv) *etx(kv, iv,1) *gaMma/prirh
3 ov(kv,jv,1)*txyvdOO/rho(kv,jv,l)-rhov(kv,jv,1)*txyvO/rho(kv,jv,
4 1)**2.4rhou(kv,jv,)*txxvdOO/rho(kv,jv,l)-rhou(kv,jv,l)*txxvO/rh
5 o(kv,jv,l)**2
bxvd~l = (dezdl*ztx(kv, jv, 1) .deedl*etx(kv, jv, 1)) *zuvO*gamma/pridee
1 vd~l*rrmu(kv, jv) *etx(kv, iv,1) *gamma/pr+rhov(kv, iv,1) *txyvd~l/rh
2 o(kv,jv, 1)+rhou(kv, jv,1)*txxvd~l/rho(kv, jv,l)+txxvO/rho(kv,jv, 1

*3)
bxvdO2 = (dezd2*ztx(kv, iv,1) +deed2*etx(kv, iv,1)) *muvO*gamma/pr+dee
1vdO2*rrmu(kv, jv) *etx(kv,jiv,1) *gammna/pr+rhov(kv,jiv,1) *txyvdO2/rh

2 o(kv, jv, 1)-itxyvO/rho(kv, iv, 1)+rhou(kv, iv,1) *txxvdO2/rho(kv, iv, 1
3 )
bxvdO3 = (dezd3*ztx(kv, iv, 1) 4deed3*etx(kv,iv, 1)) *muvO*gamma/pr+dee
1 vdO3*rrmu(kv, jv) *etx(kv, jv,1) *gamma/pr
bxvdlO = (dez*ztx(kv, iv, 1) .dee*etx(kv,iv, 1)) *muvdlO*gamma/pr (dezd
1 O*ztx(kv,jv,1)+deedO*etx(kv,jv,1))*muvl*gammna/pr+deevl*etx(kv,j
2 v,1) *mudO*gamma/pr4-deevdlO*rrmu(kv, jv) *etx(kv, iv,1) *gamma/pr+rh
3 ov(kv,jv,1)*txcyvdlO/rho(kv,jv,1)-rhov(kv,jv,1)*txyvl/rho(kv,jv,
4 1)**2+rhou(kv,jv,1)*txxvdlOlrho(kv,jv,l)-rhou(kv,jv,1)*txxvl/rh
5 o(kv,jv,1)**2
bxvdll = (dezdl*ztx(kv,jv,l)+deedl*etx(kv,jv,l))*muvl*gamma/pr+dee
1 vdllsrrmu(kv,jv)*etx~kv,jv,l)*gamma/pr+rhov(kv,jv,1)*txyvdll/rh
2 o(kv,jv,1)+rhou(kv,jv, 1)*txxvdll/rho(kv,jv,l)+txxvl/rho(kv,jv,1
3)
bxvdl2 = (dexd2*ztx(kv, iv,1) +deed2*etx(kv,iv, 1)) *muvl*gamma/pr-rho
1 v(kv,jv,l)*txyvdl2/rho(kv,jv,1)+txyvl/rho(kv,jv,1)+rhou(kv,jv, 1

*2 )*txxvdl2/rho(kv,jv,1)
bxvdl3 = (dezd3*ztx(kv, iv, 1) .deed3*etx(kv,iv, 1)) *muvl*ga~mma/pr
bxvd2O = (dez*stx(kv,jiv,1) .4dee*etx(kv,jiv,1)) *muvd2O*gamma/pr+ (dezd
1 O*ztx(kv, jv,1) +deedO*etx(kv, jv, 1)) *uuv2*gamma/pr+deev2*etx(kv, i
2 v,1) *mudO*garnma/pr+deevd2O*rrmu(kv, iv) *etx(kv, iv,1) *gaMma/pr+rh
3 ov(kv,jv,l)*txyvd2O/rho(kv,jv,l)-rhov~kv,jv,l)*txyv2/rho~kv,jv,

*4 1)**2+rhou(kv,jv,l)*txxvd2O/rho(kv,jv,1)-rhou~kv,jv,1)*txxv2/rh
5 o(kv, jv, 1) **2
bxvd2l = (dezdl*ztx(kv,jv,1)+deedl*etx(kv,jv,l))*muv2*gamma/pr+rho
1 v(kv,jv,1)*txyvd2l/rho(kv,jv,l)+rhou(kv,jv,1)*txxvd2l/rho(kv,jv
2 ,1)+txxv2/rho(kv,jv,l)

V bxvd22 = (dezd2*ztx(kv,jv,1)+deed2*etx(kv,jv,l))*muv2*gama/pr+dee
*1 vd22*rrmu(kv,iv)*etx(kv,iv,l)*gamma/pr+rhov(kv,jv,l)*txyvd22/rh

2 o(kv,jy,1)+txyv2/rho(kv, iv,1) +rhou(kv, jv,1) *txxvd22/rho(kv,jv, 1

bxvd23 = (dezd3*ztx(kv,jv,1)+deed3*etx(kv,jv,1))*muv2*gamma/pr
bxvd3O = deev3*etx(kv,jv,l)*mudO*gamma/pr+deevd3O*rrmu(kv,iv)*etx(

0 A-2 9



- -- -A

'5,.1 kv,jv,1)*gamma/pr
bxuuOO = (dez*ztx(kv,jv,l)+dee*etx(kv,jv,))*muuuoO*gammla/pr+2*dez
1 uO*ztx(kv, iv,1) *muuO*gamma/pr+rhov(kv, iv,1) *txyuuOO/rho(kv, iv, 1
2 )+rhou(kv,jv,1)*txxuuOO/rho(kv,jv,l)
bxuuOl = (dez*ztx(kv,jv,1)+dee*etx(kv, iv,1)) *muuu~l*gamma/pridezuO
1 *ztx (kv, iv,1) *muul*gatmma/pr+dezul*ztx(kv, iv,1) *muuO*gama/prirh
2 ov(kv,jv,1)*txyuu~l/rho(kv,jv,1)4rhou(kv,jv,1)*txxuu~l/rho(kv,j
3 v,1)
bxuuO2 = (dez*ztx(kv,jv,l)+dee*etx(kv,jv,l))*muuuO2*gamma/pr+dezuO
1*ztx(kv, iv, 1) *uuu2*gaLmma/pr+dezu2*ztx(kv, iv,1) *muuO*gamma/pr+rh

2 ov(kv,jv,l)*txyuuO2/rho(kv,jv,l)+rhou(kv,jv,l)*txxuuo2/rho(kv,j
3 v,l)
bxuuO3 = dezu3* ztx (kv,jv,1) *muuo*gamma/pr
bxuulO = (dez*ztx(kv,jv,1)+dee*etx(kv,iv,1))*muuulO*gamma/pr+dezuO
1 *ztx(kv, iv,1) *muul*gamma/pr+dezul*ztx(kv, iv,1) *muuO*gamma/pr+rh
2 ov(kv,jv,l)*txyuulO/rho(kv,jv,1)+rhou~kv,jv,1)*txxuulO/rho(kv,j
3 v,1)
bxuull = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,l))*muuull*gamma/pr+2*dez
1 ul*ztx(kv,jv,1)*muul*gaama/pr+rhov(kv,jv,l)*txyuull/rho(kv,jv,l
2 )+rhou(kv,jv,1)*txxuull/rho(kv,jv,1)
bxuul2 =(dez*ztx(kv,jv,1)+dee*etx(kv,jv,1))*muuul2*gamma/pr+dezul
1 *ztx(kv, iv, 1) *nuu2*gamma/pr+dezu2*ztx(kv, iv,1) *muul*gamma/pr+rh
2 av(kv,jv,l)*txyuul2/rho(kv,jv,1)+rhau(kv,jv,1)*txxuul2/rho(kv,j

*3 v,1)
bxuul3 = dezu3*ztx(kv, iv,1) *muul*gamma/pr
bxuu2O = (dez*ztx(kv,jiv,1) +dee*etx(kv, jv, 1)) *muuu2O*g-mma/pr+dezuO
1 *ztx (kv, iv,1) *muu2*gamma/pr+dezu2*ztx(kv, iv,1) *muuO*ganmma/pr+rh
2 ov(kv,jv,l)*txyuu2O/rho(kv,jv,l)+rhou(kv,jv,l)*txxuu2O/rho(kv,j
3 v,1)
bxuu2l = (dez*ztx(kv ,iv, 1)+dee~et%(kv, jv, 1)) *muuu2l*gmma/pridezul
I. *ztx(kv, jv,1) *muu2*ganma/pr+deou2*ztx (kv, iv,1) *muul*gamma/pr+rh
2 ov(kv,jv,1)*txyuu2l/rho(kv,jv,l)+rhou(kv,jv,1)*txxuu2l/rho~kv,i
3 v,1)
bxuu22 = (dez*ztx(kv,jv,1)+dee*etx(kv,jv,1))*muuu22*gamma/pr+2*dez
1 u2*ztx(kv,jv,1)*muu2*gamma/pr+rhov(kv,jv,1)*txyuu22/rho(kv,jv,1
2 )+rhou(kv, jv,1)*txxuu22/rho(kv,jv,1)
bxuu23 = dezu3*ztx(kv, iv, 1) *tuu2*gamma/pr
bxuu3O = dezu3*ztx(kv, iv,1) *muuo*gamma/pr
bxuu3l = dezu3*ztx(kv, jv,1) *muul*ganzma/pr
bxuu32 = dezu3*ztx(kv, jv,1) *muu2*gamma/pr
bxuvOO = dezuO*ztx(kv, jv,1) *muvo*gamma/pr+ (c-ez*ztx (kv, iv,1) +dee*et
1 x(kv,iv, 1)) *muuvOO*gamma/pr4-deevO*etx (kv, iv,1) *muuO*gamma/pr+rh
2 ov(kv,jv,1)*txyuvOO/rho(kv,jv,1)+rhou(kv,jv,1)*txxuvOO/rho(kv,j
3 v,1)
bxuvOl = dezuO*ztx(kv,jv,l)*muvl*gamma/pr+(des*ztx(kv,jv,1)+dee*et
1 x(kv,iv, 1)) *nuuv~l*gatmma/pr+deevl*etx(kv, jv,1) *muuO*gamma/pr+rh
2 ov(kv,jv,1)*txyuvOl/rho(kv,jv,1)+rhou(kv,jv,1)*txxuvOl/rho(kv,j
3 v,1)

* bxuvO2 = dezuO*ztx(kv,jv,l)*muv2*gamma/pr+(dez*ztx(kv,jv,1)+dee*et
1 x(kv, jv,l1)) *muuvO2*gamma/pr+deev2*etx(kv, jv,1) *muuO*gnnma/pr+rh
2 ov(kv,jv,l)*txyuvO2/rho(kv,jv,l)+rhou(kv,jv,l)*txxuvO2/rho(kv,j
3 v,1)
bxuvO3 = deev3*etx (kv, jv,1) *muuO*gAmma/pr
bxuvlO = dezul*ztx(kv,jv,1)*muvo*gamma/pr+(dez*ztx(kv,jv,1)+dee*et
1 x(kv, jv, 1)) *muuvlO*gaxnma/pr+deevO*etx(kv, jv,1) *muul*gamma/pr+rh
2 ov(kv,jv,1)*txyuvlO/rho(kv,jv,1)+rhou(kv,jv,1)*txxuvlO/rho(kv,j
3 v,1)
bxuvll = dezul*ztx(kv,jv,1)*muvl*gamma/pr+i(dez*ztx(kv,jv,1)+dee*et
1 x(kv,jv,1))*muuvll*gamma/pr+deevl*etx(kv,jv,1)*muul*gamma/pr+rh
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2 ov(kv,jv,l)*txyuvll/rho(kv,jv,l)+rhou(kv,jv,1)*txxuvll/rho(kvYj
3 v,1)
bxuvl2 = dezul*ztx(kv, jv,1) *mur2*gamma/pr+(dez*ztx(kv, iv, 1)+dee*et
I x(kv,iv, 1)) *muuvl2*gaaaua/pr4-deev2*etx(kv, jv,1) *muul*gamma/pr+rh
2. ov(k'r,jv,1)*txyuvl2/rho(kv,jv,,)+rhou(kv,jv,l)*txxuvl2/rho(kv,i
3 v,1)
bxuvl3 = deev3*etx (kv,jv, 1) *,uul*gamma/pr
bxuv2O = dezu2*ztx(kv, iv,1) *muvO*gamma/pr+e(dez*ztx(kv, iv, 1) 'dee*et
1 x(kv, iv,1)) *muuv2O*gaaama/pr+deevO*etx (kr, jv,1) *muu2*gaama/pr+rh
2 ov(kv,jv,l)*txyuv2O/rho(kv,jv,1)+rhou(kv,jv,l)*txxuv2O/rho(kv,j
3 v,1)
bxuv2l = dezu2*ztx(kv,jv,l)*muvl*gamma/pr+(deu*ztx(kv,jv,l)+dee*et
1 x(kv ,jv, 1)) *muuv2l*gamma/pr+deevl*etx(kv, jv, 1)*muu2*gamnaa/pr+rh
2 ov(kv,jv,l)*txyuv2l/rho(kv,jv,1)+rhou(kv,jv,1)*txxuv2l/rho(kv,j
3 v,1)
bxuv22 = dezu2*ztx(kv, iv,1) *muv2*gamma/pr+(dez*ztx(kv, jv,1) +dee*et
1 x(k, iv, 1)) *muuv22*g--na/ pr+deev2*etx (kv, iv,1) *muu2*gamma/pr+rh
2 ov(kv,jv,l)*txyuv22/rho(kv,jv,)4rhou(kv,jv,l)*txxuv22/rbo(kv,j
3 v,l)
bxuv23 = deev3*etx(kv,jv,l)*uuu2*gamma/pr
bxuv3O = desu3* sti(kv, iv,1) *muvO*gamma/pr
bxuv3l = dezu3*ztx(kv,jv,1)*muvl*gamma/pr
bxuv32 = desu3*ztx(kv, jv,1) *muv2*gaua./pr
bxvuOO = (des*ztx(kv, iv, 1)edee*etx(kv, jv, 1)) *muvuOO*gamma/pr+dezuo

* 1 *xtx (kr, jv,1) *muvO*gazuma/pr+deevo*etx(kv, jv,1) *muuO*gamaa/pr+rh
2 ov(kv,jv,1)*txyvuOO/rho(kv,jv,l)+rhou(kv,jv,1)*txxvuOO/rho(kv,j
3 v,1)
bxvu~l = (dez*ztx(kv, iv,1) +dee*etx(kv, jv, 1)) *muvu~l*gamma/pr~desul
1 *stx(kv, jv,1) *muvO*gamma/pr+deevO*etx(kv, jv,1) *muul*gaama./pr+rh
2 ov(kv,jv,l)*txyvu~l/rho(kv,jv,l).rhou(kv,jv,1)*txxvu~l/rho(kv,j
3 1l)
bxvuO2 = (dez*ztx(kv,jiv,1) +dee*etx(kv,jiv,1)) *muvuO2*gamma/pr+dezu2
1 *ztx (kv,jv,1) *muvO*gamma./pr+deevO*etx(kv, jv,1) *muu2*gamnia/pr~rh
2 ov(kv,jv,1)*txyvuO2/rho(kv,jv,1)+rhou(kv,jv,1)*txxvuO2/rho(kv,j
3 v,1)
bxvuO3 = dezu3*stx(kv,jv,1) *muvO*gamma/pr
bxvulO = (dez*ztx(kv, iv, 1)+dee*etx(kv,iv, 1)) *muvulO*gamma/pr+dezuO
1 *stx(kv, jv,1) *muvl*gamina/pr+deevl*etx(kv, jv, 1) *uuuO*gaama/pr+rh
2 ov(kv,jv,1)*txyvulO/rho(kv,jv,l)+rhou(kv,jv,1)*txxvulO/rho(kv,j
3 v,l)
bxvull = (des*ztx(kv,jv,1) +dee*etx(kv, iv,1)) *muvull*gaznma/pr+desul
1 *stx(kv,jv,1) *muvl*gamma/pr+deevl*etx(kv, iv,1) *muul*gamma/pr+rh

*2 ov(kv,jv,1)*txyvull/rho(kv,jv,l)+rhou(kv,jv,1)*txxrull/rho(kv,j
3 v,1)
bxvul2 = (dez*ztx(kv, jv,1) +dee*etx(kv, jv, 1)) *uuvul2*gaixa/pr+dezu2

* 1I *stx(kv, jv,1) *muvl*gamma/pri~deevl*etx(kv,jv,1) *muu2*gaama/pr+rh
2 ov(kv,jv,l)*txyvul2/rho(kv,jv,1)..rhou(kv,jv,1)*txxvul2/rho(kv,j
3 v,1)
bxvul3 = dezu3*ztx(kv, iv,1) *muvl*gamma/pr
bx'ru2O = (dez*stx(kv, jv,1) +dee*etx(kv, jv, 1)) *uuvu2O*gamma/pr+dezuO
1 *stx(kv, jv,1) *muv2*gamma/pr+deev2*etx(kv, iv,1) *muuO*gamma/pr+rh
2 ov(kv,jv,1)*txyyu2O/rho(kv,jv,l)+rhou(kv,jv,1)*txxvu2O/rho(kv,j
3 v,1)
bxvu2l = (dez*ztx (kr,jv,1) +deeiretx(kv, jv, 1)) *muvu2l*gaaua/pr *desul
1 *stx(kv, iv,1) *muv2*gamma/pr~deev2*etx(kv, jv,1) *muul*ganwaa/pr+rh

02 ov(kv,jv,i)*txyvu2l/rho(kv,jv,1)+rhou(kv,jv,1)*txxvu2l/rho(kv,j
3 v,1)4 ~bxvu22 = (dez*ztx(kv, jv,1) +dee*etx(kv,iv, 1)) *muvu22*gamma/pr+deou2
1 *stx(kv,jv,1) *muv2*gamma/pr+deev2*etx(kv, jv, 1) .uu2*gamma/pr+rh
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2 ov (kv, jv, 1) *txyvu22/rho(kv, jv, 1) +rhou(kv, jv, 1) *txxvu22/rho(kv, j
3 v, 1)
bxvu23 = deiau3*ztx(kv,jv,l)*muv2*gama/pr
bxvu3O = deev3*etx(kv, iv,1) *muuO*gamma/pr
bxvu3l =deev3*etx(kv,jv,1)*muul*ganma/pr
bxvu32 = deev3*etx (kv,jv,1) *muu2*gamma/pr
bxvvOO = (dez*ztx(kv,jv,l)+dee*etx(kv,jv,1))*muvvOO*gamma/pr-2*dee
1 vO*etx(kv,jv,l)*muvO*gamma/pr+rhov(kv,jv,1)*txyvvOO/rho(kv,jv,1
2 )4rhou(kv,jv,1)*txxvvOO/rho(kv,jv,1)
bxvvOl = (dez*ztx(kv, iv,1) +dee*etx(kv,iv, 1)) *muvv~l*gamma/pr+deevO
1 *etx(kv,jv,1) *muvl*gAmma/pr4deevl*etx(kv, iv, 1) *uuvO*ganama/pr+rh

2 ov(kv,jv,1)*txyvvO1/rho(kv,jv,l)+rhiou(kv,jv,1)*txxvvO1/rho(kv,j
3 v,l)
bxvvO2 = (dez*ztx(kv,jiv,1) +dee*etx(ky,jiv,1)) *muvvO2*gnmma./pr+deevO
1 *etx (kv, iv,1) *muv2*gaLmma/pr+deev2*etx(kv, iv, 1) *wuvO*gamma/pr+rh
2 ov(kv,jv,l)*txyvvO2/rho(kv,jv,l)+rhou(kv,jv,l)*txxvVO2/rho(kv,j
3 v,1)
bxvvO3 = deev3*etx(kv, jv,1) *muvO*gamma/pr
bxvvlO = (dez*ztx(kv,jv,l)+dee*etx(kv,jv,l))'tmuvv1O*gamma/pr+deevO
1 *etx(kv,jv,1)*muvl*gamma/pr+deevl*etx(kv,jv,l)*uO*gamna/pr+rh
2 ov(kv,jv,1)*txyvvIO/rho(kv,jv,1)+rhou(kv,jv,1)*txxvvlO/rho(kv,j
3 v,1)
bxvvll = (dez*ztx(kv~jv~l)+dee*etx(kv,jv,l))*nzuvvll*gamma/pr+2*dee
1 v1*etx(kv,jv,1)*muvl*gamma/pr+rhov(kv,jv,l)*txyvvll/rho(kv,jv,I

*2 )+rhou(kv,jv,l)*txxvvll/rho(kv,jv,l)
bxvvl2 =(dez*stx(kv, jv, 1)+dee*etx(kv, iv,1)) *muvvl2*gamma/pr+deevl
1 *etx(kv, iv,1) *muv2*gaamma/pr+deev2*etx(kv, iv,1) *muvl*gaama/prirh
2 ov(kv,jv,l)*txyvvl2/rho(kv,jv,1)+rhou(kv,jv,1)*txxvvl2/rho(kv,j
3 v,1)
bxvvl3 = deev3*etx(kv, iv,1) *muvl*ginza/pr
bxvv2O = (dez*ztx(kv, iv,1) +dee*etx(kv, jv,l1)) *muvv2O*gnmma/pr+deevO
1 *etx(kv, iv,1) *muv2*gammafpr+deev2*etx(kv, iv,1) *muvO*gamma/pr+rh
2 ov(ky,jv,l)*txyvv2O/rho(kv,jv,l)+rhou(kv,jy,l)*txxvv2O/rho(kv,j
3 Y11)
bxvv2l = (dez*ztx(kv,jv,1).dee*etx(kv,jv,1))*muvv2l*gatmma/pr+deey1
1 *etx(kv,jv,1) *muv2*gamma/pr+deev2*etx(kv, iv,1) *muvl*gamma/pr+rh
2 ov(kv,jv,1)*txyvv2l/rho(kv,jv,1).rhou(kv,jv,1)*txxvv2l/rho(kv,j
3 v,1)
bxvv22 =(dez*ztx(kv, iv,1) +dee*etx(kv, jv, 1)) *ruvy22*gamma/pr+2*dee
1 v2*etx(kv, iv,1) *muv2*gamma/pr+rhov(kv, iv,1) *txyvv22/rho(kv, iv, 1
2 )+rhou(kv,jv,1)*txxvv22/rho(kv,jv,l)
bxvv23 = deev3*etx(kv,jv,l)*muv2*gamma/pr
bxvv3O = deev3*etx (kv, jv,1) *muvO*gamma/pr

* bxvv3l = deev3*etx(kv,jv,1)*muvl*gamma/pr
bxvv32 = deev3*etx (kv, jv, 1) *nuv2*ganwaa/pr

by = rrmu(kv,jv)*(dez*zty(kv,jv,1)+dee*ety(kv,jv,1))*gamfma/pr+rhov
1 (kv, jv,l)*tyy/rho(kv,jv,1)+rbou(kv,jv,l)*txy/rho(kv,jv,1)

* bydO = (dez*zty(kv,jv,1)+dee*ety(kv,jv,1))*audO*gamma/pr+rrmu(kv,j
1 v)*(dezdO*zty(kv,jv,1)+deedO*ety(kv,jv,1))*gatmma/pr+rhov(kv,jv,
2 1)*tyydO/rho(kv,jv .l)-rhov(kv,jv,l)*tyy/rho(ky,jv,l)**2+rhou(kv
3 jiv,1) *txydO/rho(kv, jv,l)-rhou(kv, jv,l) *txy/rho(kv,jv,l) **2
bydi = rrmu(kv,jy)*(dezdl*zty(kv,jv,1)+deedl*ety(kv,jv,1))*gamma/p
1 r+rhov(kv,iv,l)*tyydl/rho(kv,jv,l)+rhou~kv,jv,1)*txydl/rho(kv,j

* 2 Y,1)4-txy/rho(ky,jv,1)
byd2 = rrmu(kv,jv)*(dezd2*zty(kv,jv,1)+deed2*ety(kv,jv,1))*gxmma/p
1 r+rhov(kv,jv,1)*tyyd2/rho(kv,jv, 1)+tyy/rho(kv,jr,1)+rhou(kv,jv,
2 1)*txyd2/rho(kv,jv, 1)
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byd3 = rriu(kv,jv)*(dezd3*sty(kv,jv,l)+deed3*ety(kY,jv,l))*gafla/p
1 r
r/.,uO = (dez*zty(kv,jv,)+dee*ety(kv,jv,))*uuO*gama/pr+dezuO* r
1 u(kv,jv)*zty(kv,iv,1)*gamma/pr+rhov(kv,jv,1)*tyyuO/rho(k,iv,l)
2 +rhou(kv,jv,1)*txyuO/rho(kv,jv,1)

byul = (dez*zty(kv,jv,1)+dee*ety(kv,jv,l))*muul*gammna/pr+dezul*rrm
1 u(kv, jv)*zty(kv,jv,1)*gamma/pr+rhov(kv,jv,l)*tyyu1/rho(kv,iv,l)
2 +rhou(kvjv,1)*txyul/rho(kv,jv,1)
byu2 = (dez*zty(kv,jv,l)i+dee*ety(kv,jv,1))*muu2*gamma/pr+dezu2*rrl
1 u(kv,jv)*zty(kv,jv1)*gmma/pr+rhov(kv,jv,1)*tyyu2/rho(kv,iv,l)
2 +rhou(kv,jv,1)*txyu2/rho(kv,jv,1)
byu3 =dezu3*rrmu(kv,jv)*zty(kv,jv,1)*gamma/pr
byvO = (dez*zty(kv, iv,1) +dee*ety(kv, iv,1)) *muvO*gaama/pr+deevO*rrm
1 u(kv,jv)*ety(kv,jv,l)*gaaanma/pr+rhov(kv,jv,1)*tyyvO/rbo(kv,iv,l)
2 .irhou(kv,jv,)*txyvO/rho(kv,jv,l)
byvl = (dez*zty(kv,jv,l)+dee*ety(kv,jv,l))*muvl*gam-ma/pr+deevl*rrm
1 u(kv,jv)*ety(kv,jv,l)*gammapr-rhov(kv,jv,l)*tyyvl/rho~kv,jv,1)
2 +rhou(kv,jv,l)*txyvl/rho(kv,jv,l)
byv2 = (dez*sty(kv, iv,1) +dee*ety(kv,iv, 1)) *muv2*gaama/pr+deev2*rrm
1 u(kv,jv)*ety(kv,jv,1)*gauima/pr+rhov(kv,jv,l)*tyyv2/rho(kv,jv,l)
2 +rhou(kv,jv,1)*txyv2/rho(kv,jv,1)
byv3 = deev3*rrmu(kv, iv) *ety kv, iv,1) *gamma/pr
byddOO = (dez*zty(kv,jv,1)+dee*ety(kv,jv,1))*muddOO*gama/pr-2*(de
1 zdO*zty(kv, iv,1) +deedO*ety(kv, jv, 1)) *mudO*gamma/pr+rrmu(kv, jv) *

* 2 (dezddOO*zty(kv, jv,1) +deeddOO*ety(kv, jv, 1)) *gamma/pr+rhov(kv, i'
3 ,1)ityyddOO/rho(kv,jv,l)-2*rhov(kv,jv,l)*tyydO/rho(kv,jv,l)**2+
4 2*rhov(kv, jv,1) *tyy/rho(kv, jv,1) **3+rhou(kv, iv,1) *txyddOO/rho(k
5 v, jv,1)-2*rhou(kv, jv,1) *txydO/rho(kv,jv,1)**2+2*rhou(kv, jv,1) *t
6 xy/rho(kv,jv,1)**3
byddOl = (dezdl*zty(kv, jv, 1)+deedl*ety(kv,jv, 1)) *mudO*gamma/pr+rrm
1 u(kv,jv)*(dezdd~l*zty(kv,jv,l)+deedd~l*ety(kv,jv,1))*gamma/pr+r
2 hov(kv,jy,l)*tyyddOl/rho(kv,jv,1)-rhov(kv,jv,1)*tyydl/rho(kv,jv
3 ,1)**2+rhou(kv,jv,l)*txyddOl/rho(kv,jv,l)-rhou(kv,jv,l)*txydl/r
4 ho(kv,jv,1)**2+txydO/rha(kv,jv,1)-txy/rho(kv,jv,l)**2
byddO2 = (dezd2*zty(kv, jv,1) +deed2*ety(kv, jv, 1)) *mudO*gamma/pr-rrm
1 u(kv,jv)*(dezddO2*zty(kv,jv,l)+deeddO2*ety(kv,jv,l))*gLmma/pr+r
2 hov(kv,jv,l)*tyyddO2/rho(kv,jv,l)-rhov(kv,jv,l)*tyyd2/rho(kv,jv
3 ,1)**2+tyydO/rho(kv,jv,l)-tyy/rho(kv,jv,l)**2+rhou(kv,jv,l)*txy
4 ddO2/rho(kv,jv,l)-rhou~kv,jv,l)*txyd2/rho(ky,jv,l)**2
byddO3 = (dezd3*zty(kv, iv,1) +deed3*ety(kv, iv, 1)) OmudO*gamnma/p,:+rrm
1 u(kv,jv)*(dezddO3*zty(ky,jv,l)+deeddO3*ety(kv,jv,l))*gamma/pr
byddlO = (dezdl*zty(kv, iv,1) +deedl*ety(kv, jv, 1)) *mudO*gammra/pr+rrm
1 u(kv,jv)*(dezddlO*zty(kv,jv,l)+deeddlO*ety(kv,jv,1))*gamaa/pr+r
2 hov(kv,jv,1)*tyyddlO/rho(kv,jv,1)-rhov(kv,jv,1)*tyydl/rho(kv,jv
3 ,1)**2+rhou(kv,jv,l)*txyddlO/rho(kv,jv,l).-rhou(kv,jv,l)*txydl/r
4 ho(kv,jv,1)**2+txydO/rho(kv,jv,1)-txy/rho(kv,jv,1)**2
byddli = rrmu(kv,jv)*(dezddll*zty(kv,jv,1)+deeddll*ety(kv,jv,1))*g
1 amma/pr+2*txydl/rho(kv, iv, 1)

2 byddl2 = tyydl/rho(kv,jv,l)+txyd2/rho(kv,jv,1)
* ~bydd2O = (desd2*zty(kv, iv,1) +deed2*ety(kv, jv, 1)) *mudO*gaanna/pr+rrm

1 u(kv, jv) *(dezdd2O*zty(kv,jiv,1) +deedd2O*ety(kv,jiv,1)) *gammna/pr+r
2 hov(kv,jv,l)*tyydd2O/rho(kv,jv,l)-rhov(kv,jv,l)*tyyd2/rho(kv,jv
3 ,1)**2+tyydO/rho(kv,jv,l)-tyy/rho(kv,jv,l)**2-rhou(kv,jv,l)*txy
4 dd2O/rho(kv,jv,l)-rhou(kv,jv,1)*txyd2/rho~kv,jv,l)**2
bydd2l = tyydl/rho(kv,jv,l)+txyd2/rho(kv,jv,1)

* bydd22 = rrmu(kv,jv)*(dezdd22*zty(kv,jv,1)+deedd22*ety(kv,jv,l))*g
1 amma/pr+2*tyyd2/rho (kv,jv, 1)
bydd3O = (dezd3*zty(kv, iv, 1) ideed3*ety (kv,jv, 1)) *mudO*gamma/pr+rrm
1 u(kv,jv)*(dezdd3O*zty(kv,jv,l)+deedd3O*ety(kv,jv,))*gamama/pr
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byddOO = (dez*zty(kv,jv,l)4dee*ety(kv,jv,l))*muddOy*g~ma/pr+2*(de.
1 zdO*zty(kv,jv,l)+deedo*ety(kv,jv1l))*mudo*ganma/pr+rrmu(kvijv)*

S2 (dezddOO*zty(kv,v,l)deeddOo*ety(kvjv1l))*gamma/pr+rhov(kvjv
3 1l)*tyyddOO/rho(kv,jv,l).2*rhov(k,jv,l)*tyydOrho(kvjvl)**

2+1%4 
2*rhov(kv,jv,l)*tyy/rho(k,jvil)**3+rhou(kvjv,)*txyddOO/rho(k

.5 v, jv, 1)-2*rhou(kv, iv, l)*txydO/rho(kv,jv,l)**2+2*rbou(k, v 1) *t
6 xy/rho(kv,jv,1)**3
byddOl = (dzlzyk~vl+ed~t~vj~)*uOgmap~r
1 u(kv,jv)*(dezddo1*zty(k,v,)+deeddo*ety(k,jv1))*gamma/pr+r
2 hov(kv,jv,)*tyyddOl/rho(kvjvlyrhov(kvjvl)*tyydl/rho(kv
3 1l)** 2+rhou(kv,jv,l)*txyddOl/rho(kv jv 1)-rhou(kv jv l)*txydl/r4 ho(kv,jv,l)**2+txydO/rho(kvjvl>.txy/rho(kv~jvl)**

2byddO2 = (dz2zyk~vl+ed*t~k~vl)md~~map~r
1 u(kv,jv)*(dezdd2*zty(kv,v1l)+deeddo2*ety(kvjv1l))*gamma/pr+r
2 hov(kv,jv,l)*tyyddO2/rho(kvjvl).rho(kvjv,l)*tyyd

2/rho(kv.j3 1l)** 2+tyydO/rho(kv,jv,l)-.tyy/rho(kvjv1l)**2+rhou~kvjvl)*txy
4 ddO2/rho(kv,jiv,1)-rhou(kv,jv,l)*txyd2/rho(kv,jvl)**2
byddO3 = (dezd3*zty(kv, iv,1) +deed3*ety(kv,iv, 1)) *mudO*gamma/pr+rrm
1 u(kv~jv)*(dezdd3*ty(kjvvl)+deeddo3*ety(kvjvl))*gamma/p
byddlO = (dezdl*zty (kv, iv, 1) 'deedl*ety(kv, iv~ )) *mudO*gamma/pr+rrm1 u(kv,jv)*(dezddO*zty(kvjv)+deeddO*ety(kvj,l))*amp~
2 hov(kv,jv,1) *tyyddlO/rho~kv,jv,l>rhov(kvjvl)*tyydl/rho(kvjv

V3 1)*+huk~yl*xdl/h~k~vl-huk~vl*xd/
4 ho(kv,jv,l) **2+txydO/rho(kv,jv,>txy/rho(vjvl)**

2*byddil = rrmu(kv~iv)*(dezddl*ty(vjvl)+deeddll*ety(kvij,l))*g
I amma/pr+2*txydli/rho(ky,jvl)
byddl2 =tyydl/rho(kv,jv,l)+txyd2/rho(kvjvl)
bydd2O = (dezd2*zty(kv, iv, 1) 'deed2*ety(kv, iv,1)) *mudO*gamma/pr+rrm
1 u(kvPjv)*(dedd2*zty(kvjv)+deedd2O*ety(kvj,l))gmap,

3 1)*+yd/roklvl-tyrok~v,l ) **2O/h(Jvv)..yyr r~ih(k~vl)*x
4 dd2O/rho(kv, jv,l)-rhou(kv, jv,l)*txyd2/rho(kv,jv,l)**2
bydd2l = tyydl/rho(kv, iv,1) +txyd2/rho(kv,jv, 1)bydd22= rrmu(kvliv)*(dezdd22*zty(k~jvl)+deedd22*ety(kvjl))*
1 anma/prl2*tyyd2/rho(ky, iv, 1)
bydd3O (dezd3*zty(kv,jv,)+deed3*ety(vv1))*mudO*gmp~r
1 u(kv,jv)*(dezdd3O*zty(k,v,)deedd3O*ety(kvjvl))*g,%mmapr
byduOO = (dezdO*zty(kv,jv,1) +deedO*ety(kv, iv,1)) *muuO*gamma/pr+.(de

2 v,1) *mudO*ganlma/pr+dezduoo*rrmu(kv iv) *zty(kv, iv,1) *gamma/pr-rh3 ov(kv,jv,l)*tyyuO/rho(kv,jv,)**2+rhov(kvjv1)*tyyduoo/rho(kv,
4 jv~l)-rhou(k,jv,)*txyuO/rho(kvjv)**2+rhu(k,jvl)*txydo
5 /rho(kv,jv,I)
byduOl = (dezdO*zty(kv,v,)+deedo*ety(kvjv))*muul*gmm/pr+(d

2,1*mudO*gazama/pr+dezduo1*rrmu(kv jv) *zty(kv, iv,1) *gamma./pr-rh

4 jv,l)-rhou(k,jvl)*txyul/rho(kvjvl)**2+rhou(kv.I)*txduOl
5 /rho (kv, jv, 1)

*byduO2 = (dzOzyk~yl+ed~t~vj~)*u2gmap+d

2 v,1)*md am/rdzuO*ruk~y*t~k~vl*am/rr
3 ov(kv~jvl*tyyu2/rho(k~jv)**2+rhov(k~jv)*tydO

2 /rho(kv4jv, 1)-rhou(kv,jv,l) *txyu2/rho(kv,jv,l)**2+rhu(kvjvl)*txyduO2
5 /rbo(ky,jv,i)

* byduO3 = dezu3*zty(kv, jv, l)*mudQ*gamma/pr+dezduO3*rrmu(kvjv)*zty(
1 kv,ijv, 1) *gamma/pr

bydulO = dzizyk~vl+ed~t~vj~)*uOgmap~e
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S.2 o(kv,jv,l)+txyuO/rho(kv,jv,1)+rhou(kv,jv,1)*txydulO/rho(kv,jY,1
3 )

& bydull =(dezdl~zty(kv,jv,1)+deedl*ety(kv,jv,l))*muul*gma/pr+dez
1 dull*rrmu(kv,jv)*sty(kv,jv,l)*gamma/pr~rhov(kv,jv,1)*tyydull/rh
2 o(kv,jv,1)+txyul/rho(kv, jv,1)+rhou(kv,jv,1)*txydull/rho(kv,jv,1
3)
bydul2 =(dezdl*zty(kv,jv,1)+deedl*ety(kv,iv,1))*muu2*gamma/pr+rho
1 v(kv, iv,1) *tyydul2/rho(kv, iv, 1)+txyu2/rho(kv, iv, 1)+rhou(kv, iv, 1
2 )*txydul2/rho(kv,jv,l)
bydu2O (dezd2*zty(kv,jv,l).4deed2*ety(kv,iv,l))*muuO*gamma/pr+dez
1 du2O*rrmu(kv,jv)*zty(kv,jv,l)*gamma/pr+tyyuO/rho(kv,jv,l)+rhov(
2 kv, jv,l) *tyydu2O/rho(kv,jv,)+4rhou(kv,jv,l)*txydu2O/rhio(kv,jv,I
3)
bydu2l =(dezd2*zty(kv,jv,l)+deed2*ety(kv,jv,))*muu*gamma/pr-tyy
1 ul/rho(kv, jv,1)+rhov(kv,jv,1)*tyydu2l/rho(kv,jv, 1)+rhou(kv,jv, 1
2 )*txydu2l/rho(kv,jv,l)
bydu22 = (dezd2*zty(kv,jv,l).4deed2*ety(kv,jv,l))*muu2*gamma/pr+dez
1 du22*rrmu(kv,jv)*zty(kv,jv,1)*gamma/pr+tyyu2/rho(kv,jv,)-rhov(
2 kv, jv,l)*tyydu22/rho(kv,jv,l)+rhou(kv,jv,l)*txydu22/rho(kv,jv,1
3 )
bydu3O = (dezd3*zty(kv,jv,1)+deed3*ety(kv,jv,1))*muuO*gamma/pr+dez
1 du3O*rrmu(kv,jv)*zty(kv,jv,l)*gamma/pr
bydu3l = (dezd3*zty(kv, iv,1) +deed3*ety (kv, iv,1)) *muu1*gamzma/pr
bydu32 =(dezd3*zty(kv, iv,1) +deed3*ety(kv, iv,1)) *muu2*gaLMa/pr

* ~bydvOO = (dezdO*zty(kv, iv, 1)+deedO*ety(kv,iv, 1)) *muvO*gamma/pr-(de
1 z*zty(kv,jv,1)+dee*ety(kv,jv,l))*mudvOO*gamma/pr+deevO*ety(kv,j

S.: 2 v,1) *mudO*gamma/pr+deedvOO*rrmu(k-v, jv) *ety(kv, jv,l) *gamma/pr-rh
3 ov(kv,jv,1)*tyyvO/rho(kv,jv,1)**2+rhov(kv,jv,1)*tyydvOO/rho(kv,
4 jv, 1)-rhou(kv, jv, 1)*txyvo/rho(kv, jv,1) **2+rhou(kv,jv,l) *txydvOO
5 /rho(kv,jv,1)
bydvOl = (dezdO*zty(kv, iv,1) +deedO*ety(kv, iv,1)) *muvl*gamma/pr+ (de
1 z*zty(kv,jv,1)+dee*ety(kv,jv,1))*mudvl*gamma/pr+deevl*ety(k,j
2 v,1) *mudO*gamma/pr+deedvol*rrmu(kv, jv) *ety(kv, iv,1) *ga-ma/pr-rh
3 ov(kv,jv,1)*tyyvl/rho(kv,jv,1)**2+rhov(kv,jv,1)*tyydvl/rho(kv,
4 jv,1)-rhou(kv,jv,1)*txyvl/rho(kv,jv,1)**2+rhou(kv,jv,l)*txydvOl
5 /rho(kv,jv,1)
bydvO2 =(dezdO*zty (kv, iv,1) +deedO*ety(kv, v, 1)) *muv2*gamma/pr+ (de
1 z*zty(kv,jv,l)+dee*ety(kv,jv,l))*mudvO2*gatmma/pr+deev2*ety(kv,j
2 v,1) *mudO*gamma/pr+deedvO2*rrmu(kv, jv) *ety(kv, iv,1) *gamma/pr-rh
3 ov(kv,jv,1)*tyyv2/rho'kv,jv,1)**2-rhov(kv,jv,1)*tyydvO2/rho(kv,

*4 jv,1)-rhou(kv,jv,l)*txyv2./rho(kv,jv,l)**2+rhau(kv,jv,l)*txydVO2
5 /rho(kv,jv,1)
bydvO3 = deev3*ety(kv, jv,1) *mudO*gamma/pr+deedvO3*rrmu(kv, jv) *ety(
I kv,jv,1)*ga...a/pr
bydvlO = (dezdl*zty(kv,jv,1)+deedl*ety(kv,jv,))*muvO*gam-a/pr+dee
1 dvlO*rrmu(kv,jv)*ety(kv,jv,l)*gamma/pr+rhov(kv,jv,1)*tyydvlO/rh

2 o(kv,jv, 1)+txyvO/rho(kv,jv,1)..rhou(kv,jv,1)*txydvlO/rho(kv,jv,l
3 )

$ bydvil = (dezdl*zty(kv,jv,l)+deedl*ety(kv,jv,1))*muvl*gamma/pr+dee
*1 dvll*rrmu(kv,jv)*ety(kv,jv,1)*gamma/pr+rhov(kv,jv,1)*tyydvll/rh

2 o(kv,jv,1)+txyvl/rho(kv,jv,1)+rhou(kv,jv,1)*txydvll/rho(kv,jv,1
. . 3 )

bydvl2 = (dezdl*zty(kv,jv,1)+deedl*ety(kv,jv,l))*muv2*gamma/pr+rho
1 v(kv,jv, 1)*tyydvl2/rho(kv,jv,1)e-txyv2/rho(kv,jv,1)4-rhou(kv,jv,1
2 )*txydvl2/rho(kv,jv,1)

* bydv2O = (dezd2*zty(kv,jv,1)+deed2*ety(kv,jv,l))*muvO*gamma/pr+dee
1 dv2O*rrmu(lrv,jv)*ety(kv,jv,l)*gammia/pr+tyyvO/rho(kv,jv,l)+rhov(
2 kv,jiv,l)*tyydv2O/rho(kv,jv,l)+rhou(kv,jv,l1)*txydv2O/rho(kv,jv,l
3 )
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bydv2l =(dezd2*zty(kv,jv,l)+deed2*ety(kv,jv,l))*muv1*gamma/pr+tYY
1 vl/rho(kv, iv, 1)+rhov(kv,jv,1)*tyydv2l/rho(kv,jv,1)+rhou(kv,jv, 1
2 )*txydv2l/rho(kv,jv,1)
bydv22 =(dezd2*zty(kv,jv,1)+deed2*ety(kv,jv,l))*muv2*gamma/prfdee
1 dv22*rrmu(kv,jv)*ety(kv,jv,1)*gamma/pr+tyyv2/rho(kv,iv,l)+rhovC

2 kv,jv1l)*tyydv22/rho(kv,jv,1)+rhau(kv,jv,1)*txydv22/rho(kv,jv,l
-. 3)

bydv3O = (dezd3*zty(kv,jv,l)+deed3*ety(kv,jv,1))*rnuvO*gamma/pr+dee
1 dv3O*rrmu(kv,jv)*ety(kv,jv,l)*gamma/pr
bydv3l =(dezd3*zty(kv,jv,l)+deed3*ety(kv,jv,l))*muvl*gamma/pr
bydv32 =(dezd3*zty(kv,jv,l)+deed3*ety(kv,jv,l))*muv2*gamma/pr
byudOO = (dez*zty(kv,jy,l)+dee*ety(kv,jv,l))*inuudOO*gamma/pr+(dezd
1 O*zty(kv,jv,1)+deedO*ety(kv,jv,1))*nuuO*gaama/pr+dezuO*zty(kv,j
2 v,1)*rudO*gamma/pr+dezudOO*rrmu(kv,jv)*zty(kv,jv,l)*gamma/pr~rh
3 ov(kv, jv, 1)*tyyudOO/rho(kv,jv,l)-rhov(kv,jv,1) *tyyuO/rho(kv,jv,

*4 1)**2+rhou(kv,jv,1)*txyudOO/rho(kv,jv,l)-rhou(kv,jv,l)*txyuO/rh
5 o(kv,jv,1)**2
byudOl =(dezdl*zty(kv,jv,l)+deedl*ety(kv,jv,1))*muuO*gamma/pr+dez
1 ud~l*rrmu(kv,jv)*zty(kv,jv,1)*gamma/pr+rhov(kv,jv,1)*tyyudOl/rh
2 o(kv,jv,l)+rhou(kv,jv,l)*txyudOl/rho(kv,jv,1)+txyuO/rho(kv,jv,1
3 )

Ab byud02 = (dezd2*zty(kv,jv,1)+deed2*ety(kv,jv,1))*muuO*gamma/pr+dez
1 udO2*rrmu(kv,jv)*zty(kv,jv,l)*gatmia/pr+rhov(kv,jv,l)*tyyudO2/rh
2 o(kv,jv,1)+tyyuO/rho(kv,jv,1)+rhou(kv,jv,1)*txyudO2/rho(kv,jv,1

*3)
byudO3 =(dezd3*sty(kv, iv, 1) 4deed3*ety(kv, iv,1)) *muuO*gamma/pr+dez
1 udO3*rrmu(kv,jv)*zty(kv,jv,l)*gamma/pr
byudlO = (dez*sty(kv,jv,1)+dee*ety(kv,jv,1))*niuudlO*gamma/pr+(dezd
1 O*zty(kv,jv,1)+deedO*ety(kv,jv,1))*muul*gamma/pr+dezul*zty(kv,j
2 v,1) *mudO*gatmma/pr+dezud1O*rrmu(kv, jv) *zty(kv, jv,1) *gaznma/pr+rh
3 ov(kv,jv,1)*tyyudlO/rho(kv,jv,1)-rhov(kv,jv,1)*tyyul/rho(kv,jv,
4 1)**2+rhou(kv,jv,1)*txyudlO/rho(kv,jv,1)-rhou(kv,jv,1)*txyul/rh
5 o(kv,jv,1)**2
byudll = (dezdl*zty(kv,jv,1)+deedl*ety(kv,jv,1))*muul*gamma/pr+dez
1 udll*rrmu(kv,jv)*zty(kv,jv,1)*gamma/pr+rhov(kv,jv,1)*tyyudll/rh
2 o(kv, iv,1) +rhou(kv,jv,1) *txyudll/rho(kv,jv, 1)+txyul/rho(kv,jv,1
byd2 (ed*t3vj,)de2eyk~v1)iulgmap~h
1ydl = kvdjv, *)tyd2/rojv,jv,1)+2*tyul/hojv,jv)*rhougakv/pjv,1
2 )stxyudl/rho l/hokyj~l+kvl/hokjjv,1)o~k~j~
2ydl = (xydezd3*z(kv,jv,) dedetkvj1)*ulgm/r
byud2O = (dezd*zty(kv,jv,)+dee*ety(kv,jvl))*muu *gama/prdd
1yd2 O dezzty(kv, v, ) +dedO e (kv, j v, 1) *uu*muaudesu2*stypr(kv, j

*I 2 v,1).udOvganma/pde d2Otrrmukv,v)* ty*gkva/jv,1)*mma/pr~
3 ov~v,l 1)d*tyyud/prhzdo~k~v,1r r o~v~v, jyv,)*tyyu2/rho/kv~jv
4 ov.*2kv oujv,ljtyyud2y/rho/~j v,jro~ v,jr~v,jtyyu2/houkv/jv
5 1o*2rokkvj~)*xujv,1)v**2)rouk~j~)*xu2r
5yd~ (desdjv l*t v v1+ed~t~v~v1).u*am.p~
1yd~ = kvdjz,1)ityudl/rojv,iv,1)+rho(kv,jv,1))*txu2lmm/rrk
1 v,i-txyu2/rhok~j~l+rou~v~vkv*xyjv,1)~k~j
2yd2 1 (dtxy 2ho(kv, jv,) dedetkvj,)*u2gna/rde
1 ud22 =r(dz ,*zty(kv,j v).eed2 prtrov~v, jv,1)u*tyyud/prh

2 o(kv,jv, 1)+tyyu2/rho(kv,jv,1)+:hou(kv,jv,1)*txyud22/rho(kv,jv,1

byud23 = (dezd3*zty(kv,jv,1)+deed3*ety(kv,jv,1))*uu2*gnm-a/pr
* byud3O dezu3*zty(kv,jv, 1)*,udO*gammafpr+dezud3O*rrmu(kv,jv) *zty(

1 kvjiv,1*gamma/pr
byvdOO = (dez*zty(kv,jv,1)+dee*ety(kv,jv,1))*muvdOO*gaLMma/pr+(dezd
1 O*zty(kv,jv,1).deedO*ety(kv,jv,l))*muvO*gamma/pr+deevO*ety(kv,j
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-~2 v,1)*uiudO*gaLmma/pr4deevdOO*rrmu(kv,jv)*ety(kv,jv,1)*gamma/pr+rh
3 ov(kv, iv,1) *tyyvdOO/rho(kv,jv,1)-rhov(kv,jv,1)*tyyvO/rho(kv, iv,

'I'4 1)**2+rhou(kv,jv,1)*txyvdOO/rho(kv,jv,1)-rhou(kv,jv,1)*txyYO/rh
5 o(kv,jv,1)**2
byvdOl = (dezdl*zty(kv,jv,1)+deedl*ety(kv,jv,))*uvO*gamfma/pr+dee
1 vd~l*rrmu(kv,jv)*ety(kv,jv,1)*gamma/pr+rhov(kv,iv,1)*tyyvd~l/rh
2 o(kv, iv, 1) trhou(kv, jv,1)*txyvd~l/rha(kv,jv,1)4-txyvOfrho(kv, iv, 1
3 )
byydO2 = (dezd2*zty(kv,jv,1)+deed2*ety(kv,jv,l))*tnuvO*gAmma/pr+dee

'~r '~1 vdO2*rrmu(kv,jv)*ety(kv,jv,l)*gamma/pr+rhov(kv,jv,l)*tyyvdO2/rh
2 o(kv,jv,1)4+tyyvO/rho(kv,jv,1)4-rhou(kv,jv,1)*txyvdO2/rho(kv,iv,1
3)
byvdO3 = (dezd3*zty(kv,jv,1)+deed3*ety(kv,jv,1))*muvO*gamma/pr+dee
1 vdO3*rrmu(kv,jv)*ety(kv,jv,l)*gamma/pr
byvdlO =(dez*zty(kv,jv,l)+dee*ety(kv,jv,l))*znuvdlO*gaLmma/pr+(dezd

' 41 O*zty(kv,jv,1)+deedO*ety(kv,jv,1))*iuvl*gamma/pr+deevl*ety(kv,j
2 v,1)*mudO*gaLmma/pr+deevdlO*rrmu(kv,jv)*ety(kv,jv,i)*gamma/pr+rh
3 ov(kv,jv,l)*tyyvd1O/rbh,(kv,jv,1)-rhov(kv,jv,1)*tyyv1/rho(kv,jv,
4 1)**2+rhou(kv,jv,1)*txyvdlO/rho(kv,jv,1)-rhou(kv,jv,t)*txyvl/rh
5 o(kv, jv, 1) **2
byvdll = (dezdl*zty(kv,jv,l).deedl*ety(kv,jv,1))*muvl*gamma/pr+dee
I vdll*rrmu(kv,jv)*ety(kv,jv,1)*gamma/pr+rhov(kv,iv,1)*tyyvdll/rh

2 o(kv,jv, 1)+rhou(kv, iv,1)*txyvdll/rho(kv,jv,1)+txyvl/rho(kv,jv,1
3 )

* byvdl2 = (dezd2*zty(kv,jv,1)+deed2*ety(kv,jv,))*iuvl*gamna/pr+rho
1 v(kv,jv,1)*tyyvdl2/rho(kv,jv,1)+tyyvl/rho(kv,jv,1)+rhou(kv,jv,1
2 )*txyvdl2/rho(kv,jv,1)
byvdl3 = (dezc3*zty(kv,jv,1) deed3*ety(kv,jv,l))*muvl*gamma/pr
byvd2O = (dez*zty(ky,jv,l)+dee*ety(kv,jv,l))*muvd2O*gamma/pr+(dezd
1 O*zty(kv,jv,1)+deedU*ety(kv,jv,1))*muv2*gatmma/pr+deev2*ety(kv,j
2 v,l)*mudO*gamma/pr+deevd2O*rrmu(kv,jv)*ety(kv,jvl )*gamma/pr+rh
3 ov(kv, jv, ) *tyyvd2O/rho(kv,jv,l)-rhov(kv,jv,l) *tyyv2/rho(kv,jiv,
4 1)**2+rhou(kv,jv,1)*txyvd2O/rho(kv,jv,1)-rhou(kv,jv,1)*txyv2/rh
5 o(kv,jv,1)**2
byvd2l = (dezdl*zty(kv,jv,1)+deedl*ety(kv,jv,1))*muv2*gamma/pr+rho
1 v(kv,jv,1)*tyyvd2l/rho(kv,jv,l)+rhou(kv,jv,1)*txyvd2l/rho(kv,jv
2 ,1)+txyv2/rho(kv,jv,l)
byvd22 = (dezd2*zty(kv,jv,1).4deed2*ety(kv,jy,1))*muv2*garnma/pr+dee

1 vd22*rriu(kv,jv)*ety(kv,jv,1)*gamma/pr~rhov(kv,jv,1)*tyyvd22/rh
2 o(kv,jv,1)+tyyv2/rho(kv,jv,1)+rhou(kv,jv,1)*txyvd22/rho(kv,jv,1
3 )
byvd23 = (dezd3*zty(kv,jv,1)+deed3*ety(kv,jv,1))*muv2*gamma/pr
byvd3O = deev3*ety(kv, iv,1) *mudO*gamma/pr+deevd3O*rrmu(kv, iv) *ety (

*1 kv,jv,1)*gam-a/pr
byuuOO = (dez*zty(kv,jv,l)+dee*ety(kv,jv,1))*muuuOO*gamma/pr+2*dez
1 uO*zty(kv,jv,1)*muuO*gamma/pr+rhov(kv,jv, 1)*tyyuuOO/rho(kv, iv, 1
2 )+rhou(kv,jv,1)*txyuuOO/rho(kv,jv,1)
byuuOl = (dez*zty(kv,jv,".).dee*ety(kv,jv,1))*muuuO1*gamma/pr+dezuO
1 *sty(kv,jv,1) *muu1*gamma/pr+dezu1.zty(kv,jv,1)*muuO*gamma/pr+rh

* 2 ov(kv,jv,1)*tyyuuO1/rho(kv,jv,1)i+rhou(kv,jv,1)*txyuuO1/rho(kv,j
3 v,l)
byuuO2 = (dez*zty(kv,jv,l)+dee*ety(kv,jv,l))*muuuO2*gamma/pr+dezuO
1 *zty(kv, jv,1) *muu2*gamma/pr+dezu2i*zty(kv,jv,1)*muuO*gamma/pr+rh
2 ov(kv,jv,1)4tyyuutO2/rho(kv,jv,1)+rhou(kv,jv,1)*txyuuO2/rho(kv,j
3 v,1)

* byuuO3 = dezu3*zty(kv,jv,1)*rnuuO*gamma/pr
byuulO =(dezezty(kv,jv,l)+dee*ety(kv,jv,1))*muuulO*gamma/pr+dezuO
1 *zty(kv,jv,1)*rnuul*gamma/pr+dezul*zty(kv,jv,1)*muuO~gamma/pr+rh
2 ov(kv, jv, 1) *tyyuulO/rho(kv, jv, 1) +rhou(kv, jv, 1) *txyuulO/rho(kv, j
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3 v, 1)
byuull =(dez*zty(kv,jv,l)+dee*ety(kv,jv,))*muuul*g1Dha/pr+

2*dez
1 ul*zty(kv,jv,1)*muul*gatmma/pr+rhov(kY,jv,l)*tyyuull/rho(kv,iv,I
2 ).irhou(kv,jv,l)*txyuul1/rho(kv,JV,l)
byuul2 = (dez*zty(kv,jv,l)+dee*ety(kv,jv,l))*muuu12*gazma/pr+dezul
1 *zty(kv,jv, 1)*muu2*gamna./pr+dezu2*zty(kv,jv,l)*muu1*gnLmma/pr+rh
2 o%(kv,jv,1)*tyyuu12/rho(kv,jv,1)+rhou(kv,jv,l)*txyuu2/rho(kvi
3 v,1)
byuul3 = dezu3*zty (kv, iv,1) *uuul*ga...a/pr
byuu2O = (dez*zty(kv,jv,l)+dee*ety(kv,jy,l))*muuu2O*gaJIma/pr+desuO
1 *zty (kv, iv, 1) *uuu2*gamma/pr4-dezu2*zty(kv, iv,1) *muuO*gamma/pr+rh
2 ov(ky,jv,l)*tyyuu2O/rho(kv,jv,l)+rhou(kv,jv,l)*txyuu2O/rho(kv,j
3 v,1)
byuu2l = (dez*zty(kv,jv,l)+dee*ety(kv,v,))*muuu2*gfl'ma/pr+dezul
1 *zty (kv, iv,1) *muu2*gamma/pr+dezu2*zty(kv, jv,1) *muul*gamma/pr+rh
2 ov(kv,jv,l)*tyyuu2l/rho(kV,jv,l)+rhou(kV,jv,1)*txyuu2l/rho(kv,j
3 v,1)
byuu22 =(dez*zty(kv,jv,l>+dee*ety(kv,jv,))*1utuu22*gamma/pr+

2*dez
1 u2*zty(kv,iv,1)*muu2*gamma/pr+rhov(kv,jv,1)*tyyuu22/rho(kv,iv,l
2 )+~rhou(kv,jv,)*txyuu22/rho(kv,jv,l)
byuu23 = dezu3*zty (kv, iv,1) *muu2*gamma/pr
byuu3O = dezu3*zty(kv, jv,1) *muuO*gamma/pr
byuu3l = dezu3*zty(kv, iv,1) *muul*gamma/pr
byuu32 = dezu3*zty(kv, iv,1) *muu2*gamma/pr

* ~byuvOO = dezuO*zty(kv, iv,1) *muvO*gamma/pr+(dez*sty(kv, iv, 1).dee*et
1 y(kv,iv, 1)) *,uuvOO*gamma/pr+deevO*ety(kv, jv, 1)*uuuo*ganima/pr+rh
2 ov(kv, jv,l)*tyyuvOO/rho(kv,jv,1)+rhou(kv,jv,l)*txyuYOO/rho(kv,j
3 Y,1)
byuvOl = dezuO*zty(kv,iv,1)*muvl*gamma/pr+Cdez*zty(kv,iv,l)+dee*et
1 y (kv, jv, 1)) *muuv~l*gamma/pr+deevl*ety(kv, iv, 1) *iuuO*gaamma/pr+rh
2 ov(kv,jv,1)*tyyuvOl/rho(kv,jv,1)+rhou(kv,iv,1)*txyuvo1/rho(kv,j
3 v,1)
byuvO2 = dezuO*zty~kv,iv,l)*muv2*gamma/pr+(dez*zty(kv,jv,1)+dee*et
1 y(kv,jiv,1)) *muuvO2*ggmma/pr+deev2*ety(kv, jv,1) *muuO*gamma/pr+rh

% 2 ov(kv,jv,l)*tyyuvO2/rho(kv,jv,l)+rhou(kv,jv,l)*txyuvO2/rho(kv,j
3 v,1)
byuYO3 = deev3*ety(kv, iv, 1) *iuuO*gamma/pr
byuvlO = dezul*zty(kv,jv,1)*muvO*gammafpr+(dez*zty~kv,jv ')+dee*et
1y (kv, iv,1)) *muuvlo*gaLmma/pr+deevO*ety(kv, iv,1) *muul*gAmma/pr+rh

2 ov(kv,jv,1)*tyyuvlO/rho(kv,jv,1)+rhou(kv,jv,1)*txyuvlO/rho(kv,j
3 v,1)
byuvll =dezul*zty(kv,jv,1)*muvl*gamma/pr+(dez*zty(kv,jv,1)+dee*et
1 y(kv,jv,1))*muuvll*gAmma/pr+deevl*ety(kv,jv,1)*muu1*gaZmma/pr+rh

* 2 ov(kv,jv, 1)*tyyuvll/rho(kv,jv,1)+rhou(kv,jv,1)*txyuvll/rho(kv,j
3 v,1)
byuvl2 = dezul*zty(kv,jv,l)*muv2*gamma/pr+(dez*zty(kv,jv,1)+dee*et
1 y(kv,iv, 1)) *muuvl2*gamma/pr+deev2*ety(kv, jv,1) *muul*gammfa/pr-rh
2 ov(kv,jv,1)*tyyuvl2/rho(kv,jv,1)+rhou(kv,jv,1)*txyuvl2/rho(kv,j
3 v,1)
byuyl3 = deev3*ety(kv, iv, 1)*muul*gamma/pr
byuv2O = dezu2*zty(kv,jv,1)*muvO*gamma/pr+(dez*zty(kv,jv,1)+dee*et
1 y(kv,jv,l1))*muuv2O*gmma/pr+deevO~ety(kv,v,)*uu2*gammfla/pr+rh
2 ov(kv,jv,l)*tyyuv2O/rho(kv,jv,l)+rhou(kv,jv,l)*txyuv2O/rho(kv,j
3 v,1)
byuv2l = dezu2*zty(kv,iv,1)*muvl*gamma/pr+(dez*zty(kv,jv,1)+dee*et

* 1 y(kv, jv,1))*muuv2l*gamma/pr+deevl*ety(kv,jv,1)*muu2*gamma/pr+rh
2 ov(kv,jv,1)*tyyuv2l/rho(kv,jv,1)+rhou(kv,jv,1)*txyuv2l/rho(kv,j
3 v,1)

% byuv22 = dezu2*zty(kv,iv,1)*muv2*gAmma/pr+(dez*zty(kv,jv,l)+dee*et



1 y(kv, jv, 1)) *muuv22*gamma./pr~deev2*ety(kv,jy, 1) *muu2*gauzna/pr+rh
2 ov(kv, jv,1) *tyyuv22/rho(kv, jv,l) +rhou(kv,jv,1) *txyuv22/rho(kv, j
3 v,1)
byuv23 = deev3*ety (kv,v, 1) *uu2*gamma/pr
byuv3O = dezu3*zty (kv, v, 1) *iuvO*gamma/pr
byuv3l = dezu3*zty (kv,jv, 1) *nuvl*gamma/pr
byuv32 = dezu3*zty(kv, jv,1)*muv2*gaxmaa/pr
byvuOO = (dez*zty(kv, iv,1) +dee*ety (kv, iv, 1)) *muvuOO*gaLmma/pr+dezuO
1 *zty (kv, iv,1) *muvO*gamma/pr~deevo*ety(kv, iv,1) *muuO*gamma/pr+rh
2 ov(kv,jv,1)*tyyvuOO/rho(kv,jv,1)+rhou(kv,jv,1)*txyvuOO/rho(kv,j
3 v,1)
byvuOl = (dez*zty(kv, iv,1) +dee*ety (kv, iv, 1)) *uuvu~l*gamma/pr+dezul
1 *zty(kv, jv,1) *muvO*gamma/pr+deevO*ety(kv, iv,1) *muul*gamma/pr+rh
2 ov(kv,jv,l)*tyyvu~l/rho(kv,jv,1)+rhou(kv,jv,1)*txyvul/rho(kv,j

byvuO2 = (dez*zty(kv, jv,1) +dee*ety(kv, jv,l1))*mauvuO2*ganlna/pr+dezu2
1 *zty(kv, iv,1) *muvO*gamma/pr4-deevO*ety(kv,jv, 1) *zuu2*gamma/pr+rh
2 ov(ky,jv,l)*tyyvuO2/rho(kv,jv,l)i-rhou(kv,jv,l)*txyvuO2/rho(kv,j
3 v,1)
byvuO3 = dezu3*zty(kv,jv,1) *muvO*gamma/pr
byvulO =(dez*zty(kv, jv, 1) -dee*ety(kv, jv, 1)) *muvulO*gamma/pr+dezuO
1 *zty(kv, iv, 1) *uuvl*gamma/pr+deevl*ety(kv, iv, 1) *iuuO*gamma/pr+rh
2 ov(kv,jv,1)*tyyvulO/rho(kv,jv,l)+rhou(kv,jv,1)*txyvulO/rho(kv,j
3 v,1)

* ~byvull = (dez*zty(kv, iv,1) +dee*ety(kv, jv, 1)) *muvull*gamma/pr+dezul
1 *zty(kv, jv,1) *muvl*gamma/pr+deevl*ety(kv, iv,1) *muul*gamma/pr+rh
2 ov(kv,jv,1)*tyyvull/rho(kv,jv,l)+rhou(kv,jv,l)*txyvull/rho(kv,j
3 v,1)

* ~byvul2 = (dez*zty(kv,jv,1) +dee*ety(kv, jv, 1)) *muvul2*gamma/pr+dezu2
1 *zty (kv, iv,1) *muvl*ga-ma/pr+deevl*ety(kv, iv,1) *muu2*gaama/pr+rh
2 ov(kv,jv,1)*tyyvul2/rho(kv,jv,1)+rhou(kv,jv,1)*txyvul2/rho(kv,j
3 v,1)

4, byvul3 = dezu3*zty(kv, iv,1) *muvl*gamma/pr
byvu2O = (dez*zty(kv,jiv,l1)+dee*ety(kv,jiv,1)) *muvu2O*g-mma/pr4dezuO
1 *zty (kv, jv,1) *muv2*gaLmma/pr+deev2*ety(kv, iv, 1) *tuuO*gamma/pr+rh
2 ov(kv,jv,l)*tyyvu2O/rho(kv,jv,l)+rhou(kv,jv,1)*txyvu2O/rho(kv,j

*3 v,1)
byvu2l = (dez*zty(kv,jv,1)+dee*ety(kv,jv,1))*muvu21*gamma/pr+dezu1
1 *zty(kv, iv,1) *muv2*gamma/pr+deev2*ety (kv, iv,1) *muul*gamma/pr+rh
2 ov(kv,jv,l)*tyyvu2l/rho(kv,jv,1)+rhau(kv,jv,1)*txyvu2l/rho(kv,j
3 v,1)
byvu22 = (dez*zty(kv, iv,1) +dee*ety(kv, jv, 1)) *muvu22*gamma/pr+dezu2
1 *zty(kv, jv,1) *muv2*gamma/pr+deev2*ety(kv, iv,1) *muu2*gamma/pr+rh

* 2 ov(kv,jy, 1)*tyyyu22/rbo(kv, iv, 1)+rhou(kv,jv,1)*txyvu22/rho(kv,j
3 v,1)
byvu23 =dezu3*zty(kv,jv,1)*muv2*gamma/pr
byva~3O = deev3*ety(kv, iv,1) *muuO*gamma/pr
byvu3l = deev3*ety(kv, jv, 1)*muul*gamma/pr
byvu32 = deev3*ety(kv, iv,1) *muu2*gamma/pr

* byvvOO = (dez*zty(kv,jv,1)+dee*ety(kv,jv,1))*muvvOO*gamma/pr+2*dee
1 vO*ety(kv, iv,1)*muvO*gamma/pr+rhov(kv,jv,1)*tyyvv~o/rho(kv,jv,1
2 )+rhou(kv,jv,1)*txyvvOO/rho(kv,jv,1)

- byvvOl = (dez*zty(kv,jv,1)+dee*ety(kv,jv,1))*muvvl*gmmma/pr+deevO
1 *ety(kv,jv,1)*muvl*gamma/pr+deevl*ety(kv,jv,1)*muvO*gaama/pr+rh
2 ov(kv,jv,1)*tyyvv~l/rho(kv,jv,1)+rhou(kv,jv,1)*txyvv~l/rho(kv,j
3 v,l)
byvvO2 = (dez*zty(kv,jv,l)+dee*ety(ky,jv,l))*muvvO2*gnmma/pr+deevO
1 *ety(kv,jv,1)*mnuv2*gamma/pr+deev2*ety(kv,jv,1)*muvO*gamma/pr+rh
2 ov(kv,jv,l)*tyyvvO2/rho(kv,jv,1)+rhou(kv,jv,1)*txyvvO2/rho(kv,j
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3 ,1)
byvYO3 = deev3* ety (kv, iv, 1) *uuvO*gamma/pr
byvylO =(dez*zty (kv, iv,1) +dee~ety (kv,iv, 1)) *muvvlO*gamaa/pr+deevO
1 *ety(kv, iv,1) *muvl*gammua/pr~deevl*ety(kv, jv,1) *muvO~gamma./pr+rh
2 ov(kv,jv,l)*tyyvvlO/rho(kv,jv,l)+rhou(kv,jv,l)*txyvvlO/rho(kvj
3 v,l)
byvvll = (dez*zty(kv,jv,l)+dee*ety(kv,jv,l))*muvv1*gma/pr+2*dee
1 vl*ety(kvujv,l)*muvl*gamnma/pr+rhov(kj,)*tyyv,!1/rho(k,jy~
2 )+rhou(kv,jv,l)*txyvvll/rho(kv,jv,l)
byvvl2 =Cdez*zty(kv,jv,l)+dee*ety(kv,jv,l))*muvv12*gamma/pr+deevl
1 *ety(kv, iv,1) *muv2*gazwna/pr+deev2*ety(kf, jv,1) *muvl*gamma/pr+rh
2 ov(kv,jv,l)*tyyvvl2/rho(kv,jv,l)+rhou(kvjyv)*txyvvl2/rho(kvj
3 v,l)
byvY13 = deev3*ety(kv,jv,l)*muvl*gamma/pr
byvy2O = (dez*zty(kv,jiv,1) +dee*ety(ky,jiv,1)) *muvv2O*gamina/pr+deevO
1 *ety (kv, iv,1) *muv2*gamma/pr+deev2*ety(kv, jv,1) *muvO*gaama/pr+rh
2 ov(ky,jv,l)*tyyvv2O/rho(kv,jv,l)+rhou(k,jvl)*txyvv2O/rho(kvj
3 v,1)
byvv2l =(dez*zty(kv, iv,1) +dee*ety(kv, jv, 1)) *muvv2l*gamma/pr+deevl
1 *ety(kv 'iv,1) *muv2*gamma/pr+deev2*ety(kv, iv,1) *muvl*gamma/pr+rh

..0 2 ov(kv,jv,l)*tyyvy2l/rho(kv,jv,l)+rhou(v,jv,l)*txyvv2l/rho(kvj
3 v,l)
byvv22 =(dez*zty(kv, iv,1) +dee*ety(kv,iv, 1)) *muvv22*ganjma/pr+2*dee
1 v2*ety(kv, jv,1) *muv2*gamnta/pr~rhov(kv, iv, 1)*tyyvv22/rho(kv, iv, 1

*2 )+rhou(kv,jv,l)*txy-vv22/rho(kv,jv,l)
byvv23 = deev3*ety(kv,jv,l)*muv2*gaa/pr
byvv3O deev3*ety(kv, iv,1) *muvO*gamma/pr
byvv3l =deev3*ety (kv,jv,1) *muvl*gama/pr
byvv32 =deev3*ety(kv, jv,1) *muv2*gamma/pr
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fp(OO0) = caudO*rho(kv,jv,l)/rdj(kv,jv)+cau/rdj(kvjv)
fp(O,1) = caudl*rho(kv,jv,1)/rdj (kv,jv)
fp(O,2) = caucl2*rho(kv,jv,l)/rdj(ky,jv)
fp(O,3) = 0
fp(1,O) = (-zty(kv,jv,l)*txyd0+ztx(kv,jv,1)*(pdO-txxdO)+caudO*rhou

1 (kv,jv,l))/rdj(kv,jv)
fp(l,l) = (-zty(kv,jv,l)*txydl~ztx(kv,jv,l)*(pdl-txxdl)+caudl*rhou

1 (kv,jv,l)+cau)/rdj(kv,jv)
fp(1 ,2) = (-zty(kv, jv, 1)*'txyd2+ztx(kv,jv, 1) *(pd2-txxd2) +caud2*rhou
1 (kv,jv,l))/rdj(kv,jv)
fp(1,3) = ztx(kv,jv,l)*pd3/rdj(kv,jv)
fp(2,O) = (zty(kv,jv,)*(pdO-tyydO)-tx(kv,jv,)*txyd+caudO*rhov(
1 kv,jv,1))/rdj(kv,jv)
fp(2,1) = (zty(kv,jv,1)*(pdl-tyydl)-ztx(kv,jv,)*txydl+caudl*rhov(
1 kvjv,1))/rdj(kv,jv)
fp(2,2) = (sty(kv, jv, ) *(pd2-tyyd2) -ztx(kv, jv, 1)*txyd2+caud2*rhov(
1 kv,jv,l)+cau)/rdj(kv,jv)
fp(2,3) = zty(kv,jv,1)*pd3/rdj(ky,jv)
fp(3,O) = (cau*pdO~caudO* (p~rhoe (kr, jv, 1)) -byd0*zty (kr, jr 1) -bxdO*
1 ztx(kv,jv,l))/rdj(kv,jv)
fp(3,1) = (cau*pdl+caudl*(p+rhoe(kv,jv,1))-bydl*zty(kv,jv,l)-bxdl*
1 ztx(kv,jv,l))/rdj(ky,jv)

* ~fp(3,2) = (cau*pd2+caud2* (p+rhoe(kv, jv, 1))-byd2*sty(kv, jv, 1)-.bxd2*
1 ztx(kv,jv,l))/rdj(kv,jv)
fp(3,3) = (cau* (pd3+1)-byd3*sty(kv, jv, 1)-bxd3*ztx(kv, jv, 1))/rdj (Ic

1 ,jv)
fu(0,0) = 0

Vfu(0,1) = 0
fu(0,2) = 0
fu(O,3) = 0
fu(1,0) = (-z-ty(kv,jv,)*txyu-ztx(kv,jv,l)*txxul)/rdj(kv,jv)
fu(1,O) = (-sty(kv,jv,l)*txyu-rtx(kv,jv,1)*txxuO)/rdj (kv,jv)
fu(1,2) = (-sty(kv,jv,l)*txyu2-ztx(kv,jv,1)*txxu2)/rdj(kv,jv)
fu(1,3) = 0
fu(2,0) = (-zty(kv,jv,1)*tyyuO-.Etx(kv,jv,1)*txyuO)/rdj(kv,jv)
fu(2,1) = (-zty(kv,jv,1)*tyyul-ztx(kv,jv,1)*txyul)/rdj(kv,jv)
fu(2,2) = (-zty(kv, jv,1) *tyyu2-ztx(kv, jv,1) *txyu2)/rdj (kv, iv)
fu(2,3) = 0
fu(3,0) = (-byu0*zty(kv,jv,1)-bxu0*ztx(cv,jv,l))/rdj(kv,jv)
fu(3,1) = (-byul*sty(kv,jv,1)-bxul*ztx(kv,jv,1))/rdj(kv,jv)
fu(3,2) (-byu2*ty(kv,jv,l)-b-xu2*tx(kv,jv,1))/rdj(kv,jv)

* fu(3,3) =(-byu3*zty(kv,jv,1)-bxu3*ztx(kv,jv,l))/rdj(kv,jv)
. Yfv(0,0) =0

fv(O,1) =0

fy(O,2) =0

fv(0,3) =0

fv(1,O) =(-zty(kv,jv,1)*txyvO-ztx(kv,jv,l)*txxvO)/rdj (kv,jv)
fv(1,1) =(-zty(kv,jv,l)*txyvl-ztx(kv,jv,1)*txxvl)/rdj(kv,jv)

fv(1,2) =(-zty(kv,jv,l)*txyv2-ztx(kv,jv,1)*txxv2)/rdj (kv,jv)
fv(1,3) = 0
fv(2,0) = (-zty(kv,jv,l)*tyyvO-ztx(kv,jv,l)*txyv0)/rdj(kv,jv)
fv(2,1) = (-zty(kv,jv,1)*tyyv1-ztx(kv,jv,1)*txyv1)/rdj(kv,jv)
fv(2,2) = (-zty(kv,jv,1)*tyyv2-ztx(kv,jv,1)*txyv2)/rdj (kv,jv)

*fv(2,3) = 0
fv(3,0) = (-byvO*zty(kv,jv,1)-bxvO*ztx(kv,jv,1))/rdj(kv,jv)
fv(3,1) = (-byvl*zty(kv,jv,l)-bxvl*ztx(kv,jv,))/rdj(k,jr)
fv(3,2) = (-byv2*zty(kv,jv,1)-bxv2*ztx(kv,jv,l))/rdj(kv,jv)



fv(3,3) = (-byv3*sty(kv,jv,l)-bxv3*ztx(kv,jv,l))/rdj(kv,jv)
fpp(O,0,O) = cauddOOerho(kv, jv, 1)/rdj (kr, jv)+2*caudO/rdj (kr, v)
fpp(O,0,1) = caudd0l*rho(kv,jv,1)/rdj (kv,jv)+caudl/rdj (kv,jv)
fpp(0,0,2) = cauddo2*rho(kv,jv,1)/rdj(kv,jv)+caud2/rdj (kv,jv)
fpp(O,O,3) = 0
fpp(0,1,0) = cauddl0*rho(kv,jv,1)/rdj (kv, jv).caudl/rdj (kv,jv)
fpp(0,1,1) = 0
fpp(O,1,2) =0
fpp(O,1,3) = 0
fpp(O,2,0) = caudd20*rho(kv,jiv,l1)/rdj (kv,jv)+caud2/rdj (kv,jv)
fpp(0,2,1) =0
fpp(O,2,2) = 0
fpp(O,2,3) =0
fpp(O,3,0) = 0
fpp(O,3,1) =0
fpp(0,3,2) =0
fpp(O,3,3) =0
fpp(1 ,0,0) = (-sty(kv, iv,1) *txyddoO+ztx(kv, jv, 1) *(pddOO-txxddO0)+c
1 auddOO*rhou(kv,jv,l))/rdj (kv,jv)

fpp(1 ,0, 1) =(-zty(kv, iv,1) *txyddol+xtx(kv, iv, l)* (pddOl-txxdd0l)+c
1 audd~l*rhou(kv,jv,1)+caudO)/rdj (kv,jv)

fpp(1 ,0,2) -(-zty(kv, jv,1) *txydd02+ztx(kv, jv, 1) *(pdd02-txxdd02)+c
1 auddO2*rhou(kv,jv,1))/rdj (kv,jv)

fpp(1,O,3) =0
* ~fpp(1 ,1,0) =(-zty(kv, iv,1) *txyddlO+stx(kv, jv, 1) *(pddlO-txxddlO)+c

1auddl0*rhou(kv, jv,l) +caudO) /rdi (kv, iv)
fpp(1,1,1) =(ztx(kv,jv,1)*pddll+2*caudl)/rdj (kv,jv)
fpp(1,1,2) -caud2/rdj(kv,jv)
fpp(1,1,3) -0
fpp(1 ,2,0) =(-zty(kv, jv,1) *txydd2O+ztx(kv,jv,1) * (pdd20-txxdd20)+c
1 audd20*rhou(kv,jv,l))/rdj (kv,jv)

fpp(1,2,1) =caud2/rdi (ky, iv)
fpp(1,2,2) = tx(kv,jv,1)*pdd22/rdj(kv,jv)
fpp(1,2,3) =0
fpp(1,3,0) =0
fpp(1,3,1) =0
fpp(1,3,2) =0
fpp(1,3,3) =0
fpp(2,0,O) =(zty(kv, iv, 1) *(pddo0-tyyddOO)-ztx(kv, iv,1) *txyddOO~ca
1 udd0O*rhov(kv,jv,1))/rdj(kv,jv)

fpp(2,0,1) =(uty(kv,jv,1)*(pddol-tyydd~l)-z.tx(vjvl)*txyddol~ca
*1 udd~l*rhov(kv,jv,1))/rdj(kv,jv)

fpp(2,0,2) =(sty(kv,jiv,1) * (pddO2-tyyddO2)-ztx(kv,jiv,1) *txyddO2+ca
1uddO2*rhov(kv, jv,1) +caudO) /rdj (kv, jv)
fpp(2,0,3) 0
fpp(2, 1,0) (sty(kv, iv, 1) *(pddl0-tyyddl0)-utx(kv, iv,1) *txyddlO~ca
1 udlOrho(,jv,))fi (kv,jv)
fpp(,1,) =zty(kv,jv,1)*pddll/rdj(kv,jv)

fpp(2,1,2) =caudl/rdj(kv,jv)
* fpp(2,1,3) =0

fpp(2,2,0) =(Zty(kv,jv,l)*(pdd20-tyydd2O)-ztx(kv,jv,l)*txydd2O.ca
1udd2O*rhov (kv,jiv,1) +caudO)/Irdj (kv, jv)
fpp(2,2,1) =caudl/rdj(kvjv)
fpp(2,2,2) =(zty(kv,jv,1)*pdd22+2*caud2)/rdj (kv,jv)
fpp(2,2,3) =0

* pp(2,3,O) =0
fpp(2,3,1) =0
fpp(2,3,2) =0
fpp(2,3,3) =0
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fpp(3,0,O) = (cau*pddOO+2*caudo*pd0+caudd00* (p+rhoe (kv,iv, 1)) -bydd
1 00*zty(kv,jv,1)-bxdd0O*stx(kv,jv,1))/rdj(kv,jv)
fpp(3,O, 1) = (cau*pdd~l+caudO*pdl~caudl*pdO+caudd~l* (p~rhoe(kv, jv,
I1I))-bydd0l*zty(kv,jv,1)-bxdd~l*stx(kv,jv,1))/rdj(kv,jv)
fpp(3 ,O,2) = (cau*pddO2+caud0*pd2+caud2*pdO+cauddO2* (pi-rhoe ~kv, jv,
1 1))-byddO2*zty(kv,jv,l)-bxddO2*tx(kvr,jv,l))/rdj(kv,jv)
fpp(3,0,3) = (caudO*(pd3+1)-byddO3*zty(kv,jv,l)-bxddO3*ztx(kv,jv,1
1 ))/rdj(kv,jv)
fpp(3,1I,O) = (cau*pddl0+caud0*pdl+caudl*pd0+cauddlO* (pi~rhoe (kv, iv,

* 1 1))-byddl0*zty(kv,jv,1)-bxddlO*ztx(kv,jv,1))/rdj (kv,jv)
fpp(3, 1,1) = (cau*pddil+2*caudl*pdl-byddll*zty(kv, iv, l)-bxddll*ztx
1 (kv,jv,1))/rdj(kv,jv)
fpp(3, 1,2) = (caudl*pd2ecaud2*pdl-byddl2*zty(kv, iv,1) -bxddl2*stx(k
1 v,jv,l))/rdj(kv,jv)
fpp(3,1,3) = caudl*(pd3+1)/rdj (kv,jir)
f pp (3,2,0) = (cau*pdd20+caud0*pd2+caud2*pd0+caudd20* (p+rhoe (kv, jv,
1 1))-bydd2O*zty(kv,jv,1)-bxdd2O*ztx(kv,jv,1))/rdj(kv,jv)
fpp(3,2, 1) = (caudl*pd2+caud2*pdl-bydd2l*xty(kv, jv, 1)-bxdd2l*ztx(k
1 v,jv,l))/rdj(kv,jv)
fpp(3,2 ,2) = (cau*pdd22+2*caud2*pd2-bydd22*sty(kv, iv,1) -bxdd22*ztx
1 (kv,jv,1))/rdj(kv,jv)
fpp(3,2,3) = caud2*(pd3+1)/rdj (ky,jv)
fpp(3,3,0) = (caudO* (pd3+1)-bydd30*sty(kv, jv, 1)-bxdd3O*ztx(kv, iv, 1
1 ;;/rdj(kv,jv)

*fpp(3,3,1) = caudl*(pd3+1)/rdj (kv,jv)
fpp(3,3,2) = caud2*(pd3+1)/rdj (kv,jv)
fpp(3,3,3) = 0
fpu(0,0,0) = 0
fpu(O,0,1) = 0
fpu(0,0,2) = 0
fpu(0,0,3) = 0
fpu(0,1,0) = 0
fpu(0,1,1) = 0
fpu(0,1,2) = 0
fpu(0,1,3) = 0
fpu(0,2,0) = 0
fpu(0,2,1) = 0
fpu(0,2,2) =0
fpu(0,2,3) = 0
fpu(0,3,0) = 0
fpu(0,3,1) = 0
fpu(0,3,2) = 0
fpu(0,3,3) = 0
fpu(1,0,0) = (--zty(kv,jv,)*txydu0-ztx(kv,jv,1)*txxdu00)/rdj (kv,j

fp(V ) =(syk~v1*xd~-t~vj,)txul/d k~

fpu(1,0,2) = (-zty(kv,jv,1)*txydu02-stx(kv,jv,1)*txxdu02)/rdj(kv,j
1V)

*fpu(1,0,2) = 0-t~vj~)tyu2zxk~vl*xdO)rjk~
Vp(,) =(-tkvj1)tyu0txkjv1txdl)rjkj

1p(,3 v)0
fpu(1,1,1) = (-zty(kv,jv,1)*txydull-ztx(kv,jv,1)*txxdull)/rdj (kv,j
1V)

fpu(1,1,2) = (-zty(kv,jv,1)*txydul2-ztx(kv,jv,1)*txxdul2)/rdj (kv,j
* 1 v)

fpu(1,1,2) 0 -t~vj~)tyu2zxk~vl*xdl)rjk~
* fpu(1,,0~) (-tkvj1)tyu-zxkjv)txd2/djkj
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fpu(1,2,1) = (-zty(kv,jv,l)*txydu21-stx(kv,jv,l)*txxdu21)/rdj(kv,j
1 V)
fpu(1,2,2) = (-zty(kr,jv,l)*txydu22-ztx(kv,jv,1)*txxdu22)/rdj(ky,j
1 V)
fpu(1,2,3) = 0
fpu(1,3,O) = 0
fpu(1,3,1) = 0
fpu(1,3,2) = 0
fpu(1,3,3) = 0
fpu(2,O,O) = (-zty(kv,jv,1)*tyyduOO-ztx(k,jv,1)txyduOO)/rdj3(kv,j
1v)

fpu(2,0,1) = (-zty(kv,j'r,l)*tyyduol-ztx(kv,jv,l)*txydu~l)/rdj (kv,j
1V)

fpu(2,O,2) = (-zty(kv,jv,l)*tyyduO2-ztx(kv,jv,l)*txyduO2)/rdj (kv,j
1V)

fpu(2,O,3) = 0
fpu(2,1,0) = (-zty(kvjv,1)*tyydulO-ztx(kv,jv,1)*txydulO)/rdj (kv,j
1 )

fpu(2,1,1) = (-zty(kv,jv,l)*tyydull-ztx(kv,j'r,1)*txydull)/rdj(kv,j
lV)

fpu(2,1,2) = (-zty(kv,jv,l)*tyydul2-ztx(kv,jv,1)*txydul2)/rdj (kv,j
4 1 V)

fpu(2,1,3) = 0
fpu(2,2,0) = (-zty(kv,jv,1)*tyydu20-ztx(kv,jv,l)*txydu2O)/rdj(kv,j

0 1 ,)
fpu(2,2,1) = (-zty(kv,jv,1)*tyydu2l-ztx(kv,jv,l)*txydu2l)/rdj(kv,j
1V)

fpu(2,2,2) = (-zty(kv,jv,1)*tyydu22-ztx(kv,jv,1)*txydu22)/rdj(kv,j

* fpu(2,,) =0

fpu(2,23) = 0
fpu(2,3,1) = 0

*fpu(2,3,2) = 0
fpu(2,3,3) = 0
fpu(23,,) = 0-yuOzyk~v1-xuOzxk~v1)rjk~v
fpu(3,O,1) = (-byduOl*zty(kv,jv,1)-bxduOl*ztx(kv,jv,1))/rdj(kv,jv)
fpu(3,021) = (-bydu02*zty(kv,jv,l)-bxdu0l*stx(kv,jv,l))/rdj(kv,jv)
fpu(3,O,2) = (-bydu03*zty(kv,jv,1)-bxduO2*stx(kv,jv,1))/rdj (kv,jv)
fpu(3,1,O) = (-bydu0*zty(kv,jv,l)-bxduO3*ztx(kvr,jv,l))/rdj(kv,j)
fpu(3,1,1) = (-bydull*zty(kv,jv,1)-bxdull*ztx(kv,jv,1))/rdj (kv,jv)
fpu(3,1,2) = (-bydul2*zty(kv,jv,1)-bxdul2*ztx(kv,jv,1))/rdj (kv,jv)
fpu(3,1,2) = 0-yu2zyk~vl-xu2sxk~vl)rjk~v
fpu(3,2,0) = 0-yuOsyk~v1-xu0uxk~v1)rjk~v

*fpu(3,2,1) = (-bydu2l*zty(kv,jv,1)-bxdu2l*ztx(kv,jv,1))/rdj(kv,jv)
fpu(3,2,1) = (-bydu22*zty(kv,jv,1)-bxdu22*ztx(kv,jv,1))/rdj(kv,jv)
fpu(3,2,3) = 0-yu2zyk~vl-xu2xxk~vl)rjk~v
fpu(3,23) = 0-yuOuyk~v1-xuo~t~vj,)/d k~v
fpu(3,3,1) = (-bydu3l*zty(kv,jv,l)-bxdu31*ztx(kv,jv,l))/rdj(kv,jv)
fpu(3,3,2) = (-bydu32*zty(kv,jv,1)-bxdu3l*ztx(kv,'jv,1))/rdj(kv,jv)
fpu(3,3,3) = 0-yu2zyk~vl-xu2zxk~vl)rjk~v
fpv(O,O,O) = 0
fpv(O,0,1) = 0
fpv(0,0,2) = 0
fpv(O,O,2) = 0
fpv(O,1,O) = 0
fpv(0,1,1) = 0
fpv(0,1,2) = 0
fpv(O,1,2) = 0
fpv(0,2,0) = 0
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0p(,,I
fpv(O,2,2) = 0
fpv(0,2,2) = 0
fpv(O,2,3) = 0
fpv(O,3,O) = 0
fpv(O,3,2) = 0
fpv(O,3,2) = 0

fpv(1,O,O) = (-sty(kv,jv,l)*txydvOO-ztx(kv,jv,1)*txxdvOO)/rdJ(kv,j
1V)

fpv(1,0,1) = (-sty(kv,jv,l)*txydv~l-ztx(kvjv,)*t'Cdv~l)/rdj(kv,j

fV(1O2 .)yk~vl*xd02sxk~v1*idO)rJk~

fpv(1,O,) = (-zty(ky,jv,l)*txydvl2-ztx(kv,jv,l)*txx~dvO2)/rdj (kv,j

1V)

fpv(1,1,0) = (-zty(kv,jv,l)*txydvl2-ztx(kv,jv,1)*txxdvl2)/rdj (kv,j
1V)

fpv(1,2,O) = (-zty(kv,jv,1)*txydv2O-ztx(kv,jv,1)*txxdv2O)/rdj (kv,j
1V)

fpv(1,2,2) = (-zty(kv,jv,l)*txydv22-ztx(kv,jv,l)*txxdv22)/rdj (kv,j
1V)
fpv(1,2,3) = 0
fpv(1,2,O) = 0-t~vj~)tyvOzxk~vl*xd2)rik~

fpv(1,2,1) = 0-t~vj~)tyvlzxk~vl*xd~)rjk~

fpv(1,23) = 0
fpv(1,3,3) = 0
fpv(2,0,O) = 0-t~rj,)tyvOzxkvi,)tyv0/d k~

fpv(2,O,1) = (-zty(kv,jv,1)*tyydvOl-ztx(kv,jv,1)*txydvOl)/rdi (kv,j
1v)

fpv(2,0,2) = (-zty(kv,jv,l)*tyydvO2-ztx(kv,jv,1)*txydvO2)/rdj(kv,j
1V)

fpv(2,0,3) = 0

fpv(2,1,0) = (-zty(kv,jv,l)*tyydvll-ztx(kv,jv,l)*txydvll)/rdj(kv,j
1V)

*fpv(2,1,2) = (-sty(kv,jv,1)*tyydvl2-ztx(kv,jv,1)*txydvl2)/rdj (kv,j
1v)

fpv(2,12) = (-zty(kv,jv,1)*tyydvl2-tx(kv,jv,1)*txydv2)/rdj (kv,j
1 ')

fpv(2,2,1) = (-zty(kv,jv,1)*tyydv2l-ztx(kv,jv,1).*txydv2l)/rdj (kv,j

fpv(2,2,2) = (-zty(kv,jv,1)*tyydv22-ztx(kv,jv,l)*txydv22)/rdj (kv,j
1v)
fpv(2,2,3) = 0-t~vj~)tyv2zxk~vl*xd2)rjk~

fpv(2,230) = 0
fpv(2,3,l) = 0

*fpv(2,3,1) = 0
fpv(2,3,3) = 0
fpv(23,,) = 0-yvOsyk~v1-xvouxk~v1)rjk~v
fpv(3,0,1) = (-bydvOlOizty(kv,jv,l)-bxdvOl*ztx(kv,jv,1))/rdj(kv,jv)
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fpy(3,O,2) = (-bydvO2*zty(kv,jy,l)-bxdvO2*ztx(ky,jy,l))/rdj (ky,jv)
fpy(3,O,3) = (-bydv03*xty(kv,jv,1)-bxdvO3*stx(kv,jv,l))/rdj(kv,jv)
fpy(3,1,O) = (-bydvlO*xty(kv,jv,1)-bxdvlOeutx(kv,jv,l))/rdj(kv,jv)
fpv(3,1,1) = (-bydvll~sty(kv,jv,l)-bxdvlleutx(kv,jv,l))/rdi (kv,jv)
fpv(3,1,2) = (-bydY12*xty(ky,jv,l)-bxdvl2*ztx(kv,jv,l))/rdj (kvjv)
fpv(3,1,3) = 0
fpv(3,2,O) = (-bydv2O*zty(kv,jv,l)-bxdv2O*ztx(kv,jv,l))/rdj (kv,jv)
fpv(3,2,1) = (-byd'2l*,ty(kv,jv,l)-bxdv2l*ztx(kv,jv,1))/rdj(kv,jv)
fpv(3,2,2) = (-bydv22*zty(kv,jv,1)-bxdr22*ztx(kv,jv,1))/rdj (kvjv)
fpv(3,2,3) = 0
fpv(3,3,0) = (-bydv3O*zty(kv,jv,l)-bxdv3O*ztx(k'v,jv,l))/rdj (kv,jv)
fpv(3,3,1) = (-byd'3*sty(kv,jv,1)-bxdv3l*stx(kv,jv,1))/rdj (kv,jv)
fpv(3,3,2) = (-bydv32*zty(k'v,jv,1)-bxdv32irztx(kv,jv,1))/rdj (kvjv)
fpv(3,3,3) = 0
fuu(0,O,0) = 0
fuu(0,O,1) = 0
fuu(0,O,2) = 0
fuu(O,O,3) = 0
fuu(0,1,O) = 0
fuu(0,1,1) = 0
fuu(0,1,2) = 0
fuu(O,1,3) = 0
fuu(0,2,O) = 0
fuu(O,2,1) = 0

*fuu(0,2,2) = 0
fuu(0,2,3) = 0
fuu(0,3,0) = 0
fuu(O,3,1) = 0
fuu(O,3,2) = 0
fuu(O,3,3) = 0
fuu(1,O,0) = (-zty~kv, iv,1) *txyiuOO-ztx(kv, iv,1) *txxuuOO) /rdj (kv, j
1 v)

fuu(1,O,1) = (-zty(kv,jv,1)*txyiul-ztx(Icv,jv,l)*txxuu~l)/rdj(kv,j
1 V)

fuu(1,O,2) = (-zty(kv,jv,l)*txyuuO2-ztx(kv,jv,l)*txxuuO2)/rdj (kv,j
1 V)

fuu(1,O,3) = 0
fuu(1,1,O) = (-sty(kv,jv,1)*txyuulO-ztx(kv,jv,l)*txxuul0)/rdj (kv,j

1 V)
fuu(1,1,1) = (-zty(kv,jv,1)*txyuull-ztx(kv,jv,1)*txxuull)/rdj (kv,j

v)
fuu(1,1,2) = (-zty(kv,jv,1)*txyuul2-ztx(kv,jv,1)*txxuul2)/rdj(kv,j

v)
fuu(1,1,3) = 0
fuu(1,2,O) = (-zty(kv,jv,l)*txyuu20-ztx(kv,jv,l)*txxuu2O)/rdj (kv,j

V)
fuu(1,2,I) = (-zty(kv,jv,l)*txyuu2l-ztx(kv,jv,l)*txxcuu2l)/rdj(kv,j

fuu(1,2,2) = (-zty(kv,jv,1)*txyuu22-ztx(kv,jv,1)*txxuu22)/rdj (kv,j
* 1 V)

fuu(1,2,3) = 0
fuu(1,3,0) = 0
fuu(1,3,1) = 0
fuu(1,3,2) = 0
fuu(1,3,3) = 0
fuu(2,O,O) = (-zty(kv,jv,1)*tyyuuO0--stx(kv,jv,1)*txyuuOO)/rdj (kv,j

fuu(2,0,l) = (-:ty(kv,jv,l)*tyyuu~l-ztx(kv,jv,1)*txyuul)/rdj(kv,j
V)
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fuu(2,O,2) = (-zty(kv,jv,l)*tyyuuO2-ztx(kv,jv,l)*txyuuO2)/rdj (kv,j
V)

fuu(2,O,3) = 0
fuu(2,1,O) -z ty(kv,jv,l)*tyyuulO-ztx(kv,jv,1)*txyuu1O)/rdj (kv,j

V)
fuu(2,1,1) = (-zty(kv,jv,l)*tyyuull-ztx(kv,jv,I)*txyuull)/rdj~kv,j

V)
fuu(2,1,2) = (-zty(kv,jv,l)*tyyuu12-ztx(kv,jv,l)*txyuu12)/rdj (kv,j

v)
fuu(2,1,3) = 0
fuu(2,2,0) = (-zty(kv,jv,l)*tyyuu20-ztx(kv,jv,l)*txyuu20)/rdj (kv,j

V)
fuu(2,2,1) = (-zty(kv,jv,1)*tyyuu2l-ztx(kv,jv,l)*txyuu2l)/rdj (kv,j

V)
fuu(2,2,2) = (-zty(kv,jv,1)*tyyuu22-ztx(kv,jv,l)*txyuu22)/rdj (kv,j

v)
fuu(2,2,3) = 0
fuu(2,3,1) = 0
fuu(2,3,O) = 0
fuu(2,3,2) = 0
fuu(2,3,3) = 0
fuu(3,0,0) = (-byuuOO*zty(kv,jv,1)-bxuuOO*stx(k'r,jv1l))/rdj (kv,jv)
fuu(3,0,1) = (-byuu0l*zty(kv,jv,1)-bxuu~l*stx(kv,jv,1))/rdj (k'r,jv)
fuu(3,0,2) = (-byuu02*zty(k',jv1l)-bxuu02*ztx(kv,jv,1))/rdi (kvjv)

*fuu(3,O,3) = (-byuu03*zty(kv,jv,l)-bxuuO3*ztx(kv,jv,l))/rdj (kv,jv)
fuu(3,1,O) = (-byuulO*zty(kv,jv,1)-bxuulO*ztx(kv,jv,1))/rdj (kv, jv)
fuu(3,1,1) = (-byuull*sty(kv,jv,1)-bxuull*ztx(kv,jv,1))/rdj(kv,jv)
fuu(3,1,2) = (-byuul2*zty(kr,jv,1)-bxuul2*ztx(kv,jv,1))/rdj (kv,jv)
fuu(3,1,3) = (-byu3*zty(kv,jv,l)-bxuul3*stx(kv,jT,l))/rdj(kv,jv)
fuu(3,2,O) = (-byuu2O*zty(kv,jv,l)-bxuu2O*ztx(kv,jv1l))/rdj (kv,jv)
fuu(3,2,1) = (-byuu2l*zty(kv,jv,1)-bxuu2l*ztx(kvjv,1))/rdj(kv,jv)
fuu(3,2,2) = (-byuu22*sty(kv,jv,1)-bxuu22*ztx(k-v,jv,1))/rdj (kv,jv)
fuu(3,2,3) = (-byuu23*zty(kv,jv,1)-bxuu23*utx(kv,jv1l))/rdj (kv,jv)
fuu(3,3,0) = (-byuu3O*zty(kv,jv,1)-bxuu3O*utx(kv,jv,1))/rdj (kv,jv)
fuu(3,3,1) = (-byuu3l*zty(kv,jv,1)-bxuu3l*ztx(kv,jv,1))/rdj(kv,jv)
fuu(3,3,2) = (-byuu32*zty(kv,jv,1)--bxuu32*stx(kv,jv,1))/rdj (kv,jv)
fuu(3,3,3) = 0
fuv(0,0,0) = 0
fuv(O,O,1) = 0
fuv(0,0,2) = 0
fuv(O,O,3) = 0

I'.,1,)

fuv(0,1,O) = 0
fuv(0,1,1) = 0

*fuv(O,1,2) = 0
fuv(0,1,3) = 0
fuv(O,2,O) = 0
fuv(0,2,1) = 0
fuv(O,2,3) = 0
fuv(O,2,3) = 0

*fuv(0,3,0) = 0
fuv(0,3,1) = 0
fuv(0,3,3) = 0

fuv(1,O,O) = (-zty(kv,jv,1)*txyuvOO-ztx(kv,jv,1)*txxuvOO)/rdj(kv,j
V)

*fuv(1,O,1) = (-zty(kv,jv,1)*txyuv0l-ztx(kv,jv,1)*txxuv~l)/rdj (kv,j

fuv(1O0,2) = (-zty(kv,.iv,l)*txyuvO2-ztx(kv,jv,l)*txxuvO2)/rdj(kv,j
V)
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fuv(1,O,3) =0
f uy(1, 1, 0) = (-zty(kv,jv,l)*txyuvI0-ztx(kv,jv,1)*txxuvlO)/rdj (kv,j

fuv(1,1,1) = (-zty(kv,jv,l)*txyuvll-ztx(kv,jr,l)*txxuvll)/Irdj(kv,j
IV)
fuv(1,1,2) = (-zty(kv,jv,l)*txyuvl2-ztx(kv,jv,l)*txxuvl2)/rdj(kv,j
1v)
fuv(1,1,3) = 0

fuv(1,2,0) =(-zty(ky,jv,l)*txyuv2O-ztx(kv,jv,l)*txxuv2O)/rdj (kv,j

fuv(1,2,1) = (-zty(kv,jv,l)*txyuv2l.-ztx(kv,jv,1)*txxuv2l)/rdj(kv,j
1 v)
fuv(1,2,2) = (-zty(kv,jv,l)*txyuv22--Etx(kv,jv,l)*txxuv22)/rdj~kv,j
1 V)
fuv(1,2,3) =0
fuv(1,3,O) = 0
fuv(1,3,1) = 0
fuv(1,3,2) = 0
fuv(1,3,3) = 0

*fuv(2,0,O) = (-zty(kv,jv,l)*tyyuvOO-ztx(kv,jv,l)*txyuvOO)/rdj (kv,j
1 .)

fuv(2,O,1) = (-zty(kv,jv,1)*tyyuv~l-ztx(kv,jv,1)*txyuvl)/rdj (kv,j
lV)

fuv(2,0,2) = (-zty(kv,jv,l)*tyyuv02-ztx(kv,jv,l)*txyuvO2)/rdj (kv,j
* 1 v)

fuv(2,0,3) = 0
fuv(2,1,O) = (-zty(kv,jv,l)*tyyuvlO-ztx(kv,jv,1)*txyuvlO)/rdj (kv,j
1V)

fuv(2,1,1) = (-zty(kv,jv,l)*tyyuvll-ztx(kv,jv,l)*txyuvll)/rdj(kv,j
V)

fuv(2,1,2) = (-zty(kv,jv,1)*tyyuvl2-ztx(kv,jv,l)*txyuvl2)/rdj (kv,j
1V)
fu'v(2,1,3) = 0
fuv(2,2,O) = (-zty(kv,jv,l)*tyyuv20-ztx(ky,jv,l)*txyuv2O)/rdj (kv,j
i.v)

fuv(2,2,1) = (-zty(kv,jv,l)*tyyuv2l-ztx(kv,jv,l)*txyuv2l)/rdj (kv,j
1V)
fuv(2,2,2) = (-zty(kv,jv,l)*tyyuy22.-stx(kv,jv,1)*txyuv22)/rdj(kv,j

uV(223)
fuv(2,23) = 0
fuv(2,3,1) = 0
fuv(2,3,2) = 0
fuv(2,3,3) = 0
fuv(23,,) = 0-yv0~yk~v1-xvO~t~vj,)/d k~v
fuv(3,O,0) = (-byuvOl*zty(kv,jv,l)--bxuvOl*ztx(kv,jv,1))/rdj(k-v,jv)
fuv(3,O,2) = (-byuvO2*zty(kv,jv,1)--bxuvO2*ztx(kv,jv,1))/rdj(kv,jv)
fuv(3,O,2) = (-byuY02*zty(kv,jv,l)-bxuvO2*ztx(kvjv,l))/rdj(kv,jv)
fuv(3,1,O) = (-byuv03*zty(kv,jv,l)-bxuvO3*ztx(kv,jv,l))/rdj(kv,jv)

*fuv(3,1,0) = (-byuvll*zty(kv,jv,1)-bxuvll*ztx(kv,jv,l))/rdj(kv,jv)
fuv(3,1,2) = (-byuyl2.zty(kv,jv,l)-bxuvl2*ztx(kv,jv,l))/rdj(kv,jv)
fuv(3,1,2) = (-byuvl3*zty(kv,jv,1)-bxuvl2*ztx(kv,jv,1))/rdj(kv,jv)
fuv(3,0,) = (-byuvl3*zty(kv,jv,1)-bxuv2O*stx(kv,jv,l))/rdj (kv,jv)
fuv(3,2,1) = (-byuv2l*zty(ky,jv,l)--bxuv2l*ztx(kv,jv,l))/rdj(kv,jv)
I uv(3,2,2) = (-byuv22*zty(kv,jv,I)-bxuv22*ztx(kv,jv,l))/rdj (kv,jv)

*fuv(3,2,2) = (-byuv22*zty(kv,jv1l)-bxuv22*ztx(kv,jv,l))/rdj(kv,jv)
fuv(3,23) = (-byuv23*ty(kv,jv,l)-bxuv3*tx(kr,jv,l))/rdj(kv,jv)
fuv(3,31O) = (-byuv3l*zty(kv,jv,l)-bxuv3O*ztx(kv,jv,l))/rdj(kv,jy)
fuv(3,3,2) = (-byuv32*zty(kv,jv,1)-bxuv3l*ztx(kv,jv,1))/rdj(kv,jv)
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fuv(3,3,3) = 0
fvp(O,0,O) = 0
fvp(0,0,1) = 0
fvp(0,0,2) = 0
fvp(O,0,3) = 0
frp(0,1,0) = 0
fvp(O,1,1) = 0
fvp(0,1,2) = 0
fvp(0,1,3) = 0
fvp(0,2,0) = 0
fvp(O,2,1) = 0
fvp(0,2,2) = 0
fvp(O,2,3) = 0
fvp(O,3,0) = 0
fvp(O,3,1) = 0
fvp(O,3,2) = 0
fvp(0,3,3) = 0
fvp(1,0,0) = (-zty(kv,jv,l)*txyvdOO-ztx(kv,jv,l)*txrvdOO)/rdj(kv,j
1 V)
fvp(1,0,1) = (-zty(kv,jv,1)*txyvd~l-.stx(kv,jv,1)*txxvd~l)/rdj (kv,j
1 v)
fvp(1,O,2) = (-zty(kv,jv,l)*txyvdO2-ztx(kv,jv,l)*txxvdO2)/rdj (kv,j
1 V)
fvp(1,O,3) = 0

*fvp(1,1,O) = (-sty(kv,jv,l)*txyvdl0-stx(kv,jv,l)*txxvdlO)/rdj(kv,j

fvp(1,1,1) = (-zty(kvjv,1)*txyvdll-tx(kv,jr,l)*txxvdll)/rdj (kv,j
1 V)
fvp(1, 1,2) = (-zty(kr,jv,1) *txyvdl2-.stx(kv, jv,1) *txxvdl2)/rdj (kv, j
1v)
fvp(1,1,3) = 0
fvp(1,2,O) = (-zty(kv,jv,1)*txyvd20-ztx(kv,jv,l)*txxvd2O)/rdj(kv,j

1 V)
frp(1,2,1) =(-zty(kv,jv,1)*txyvd2l-ztx(kv,jv,l)*txxvd2l)/rdj (kv,j
1 V)

fvp(1,2,2) =(-zty(kv,jv,l)*txyvd22-ztx(kv,jv,1)*txxrd22)/rdj (kv,j
1 v)
fvp(1,2,3) =0

fvp(1,3,O) =0

fvp(1,3,1) =0

fvp(1,3,2) = 0
fvp(1,3,3) = 0
fvp(2,O,O) = (-zty(k',jv,)*tyyvdoo-ztx(kv,jv,1)*txyvdOO)/rdj(kv,j
1 V)
fvp(2,O,1) = (-zty(kv,jv,1)*tyyvdO1-stx(kv,jv,1)*txyvd01)/rdj (kv~j

V)
fvp(2,O,2) =(-zty(kv,jv,1)*tyyvd02-ztx(kv,jv,1)*txyvdO2)/rdj (kv,j
1 v)
fvp(2,0,3) =0

fvp(2,1,O) =(-zty(kv,jv,l)*tyy'vdlO-ztx(kv,jv,l)*txyvdlO)/rdj(kv,j

1 v)(,1 = (-zty(kv,jv,1)*tyyvdll-ztx(kv,jv,1)*txyvdll)/rdj(kv,j

lV)
N:fvp(2,1,2) = (-zty(kv,jv,l)*tyyvdl2-ztx(kv,jv,1)*txyvdl2)/rdj(kv,j

1 V)
*fvp(2,l,3) = 0

fvp(2,2,O) = (-zty(kv,jv,l)*tyyvd2O-ztx(kv,jv,l)*txyvd2O)/rdj(kv,j
1 )

Nfvp(2,2,1) = (-zty(kv,jv,l)*tyyvd2l-ztx(kv,jv,1)*txyvd2l)/rdj(kv,j
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v)
fvp(2,2,2) =(-zty(kv,jv,1)*ty-yyd22-ztx(kv,jv,l)*txyvd22)/rij (kv,j

fv)(,,3
fvp(2,2,3) = 0
fyp(2,3,O) =0
fvp(2,3,2) =0

fvp(2,3,3) =0
fvp(3,0,0) =(-byvdOO*zty(kv,jv,l)-bxvdOO*ztx(kv,jv,l))/rdj(kv,jv)
fvp(3,O,1) =(-byvd~l*zty(kv,jv,1)-bxvd~l*ztx(kv,jv,l))/rdj(kv,jv)
fvp(3,O,2) =(-byvdO2*zty(ky,jv,l)-bxvdO2*ztx(kv,jy,l))/rdj(kv,jv)
fvp(3,O,3) =(-byvdO3*zty(kv,jv,l)-bxvdO3*ztx(kv,jv,l))/rdj (kv,jy)
fvp(3,1,O) =(-byvdlO*zty(kv,jv,1)-bxvdl0*ztx(kv,jv,1))/rdj(kv,jv)
fvp(3,1,1) =(-byvdll*zty(kv,jv,l)-bxvdll*ztx(kv,jv,l))/rdj(kv,jv)
fvp(3,1,2) =(-byvdl2*zty(kv,jv,l)-bxvdl2*ztx(kv,jv,l))/rdj(kv,jv)
fvp(3,1,3) =(-byvdl3*zty(kv,jy,l)-bxvdl3*ztx(kv,jr,1))/rdj(kv,jv)
fvp(3,2,O) =(-byvd2O*zty(kv,jv,l)-bxvd2O*ztx(kv,jv,l))/rdj (kv,jv)
fvp(3,2,1) =(-byvd2l*zty(kv,jv,1)-b-cvd2l*ztx(kv,jv,l))/rdj (kv,jv)
fvp(3,2,2) = (-byvd22*zty(kv,jv,l)--bxvd22*ztx(kv,jv,l))/rdj(kv,jv)
fvp(3,2,3) = (-byvd23*zty(kv,jv,l)--bxvd23*ztx(kv,jv,l))/rdj(kv,jv)
fvp(3,3,O) =(-byvd3O*zty(kv,jv,l)-bxvd3O*ztx(kv,jv,l))/rdj(kv,jv)
fvp(3,3,1) = 0
fvp(3,3,2) = 0
fvp(3,3,3) = 0
fvu(O,O,O) =0
fvu(O,O,1) =0
fvu(O,O,2) =0
fvu(O,O,3) =0

*fvu(O,1,O) =0
fvu(O,1,1) =0

fvu(O,1,2) 0
*fvu(O,1,3) 0

fvu(O,2,0) 0
fvu(O,2,1) 0
fvu(O,2,2) =0

fvu(0,2,3) =0

fvu(O,3,O) =0

fvu(O,3,1) 0
fvu(O,3,2) 0
fvu(O,3,3) =0

fvu(1,O,O) =(-zty(kv,jv,1)*txyvuO0-ztx(kv,jv,l)*txxvu00)/rdj(kv,j

V)
fvu(1,O,1) =(-zty(kv,jv,l)*txyvu~l-ztx(kv,jv,l)*txxvuol)/rdj(kv,j

V)
fvu(1,O,2) =(-zty(kv,jv,l)*txyvuO2-ztx(kv,jv,l)*txxvuO2)/rdj (kv,j

V)
fvu(1,O,3) =0
fvu(1,l,O) = (-zty(kv,iv,l)*txyvulO-ztx(kv,jv,l)*txxvulO)/rdj(kv,j

V)
fvu(1,1,1) = (-zty(kv. 'v,1l)*txyvull-ztx(kv,jv,l)*txxvull)/rdj(kv,j

v)
fyu(1,1,2) = (-zty(kv,jv,1)*txyvul2-ztx(kv,jv,l)*txxvul2)/rdj(kv,j

v)
fvu(1,1,3) = 0
fyu(1,2,O) = (-zty(kv,jv,l)*txyvu2O-ztx(kv,jv,l)*txxvu20)/rdj(kv,j

v)
fvu(1,2,1) = (-zty(kv,jv,1)* ,xyvu2l-ztx(kv,jv,l)*txxvu2l17rdj (kv,j

V)
fvu(1,2,2) =(-zty(kv,jv,1)*'.xyvu22-ztx(kv,jv,l)*txxvu22 /rdj (kv,j



1 V)
fvu(1,2,3) = 0
fvu(1,3,O) = 0
fvu(1,3,1) = 0
fvu(1,3,2) = 0
fvu(1,3,3) = 0
fvu(2,O,O) = (-zty(kv,jv,l)*tyyvuOO--tx(kv,jv1l)*txyvuOO)/rdj(kv,j

fvu(2,O,1) = (-zty(kvjv,l)*tyyvul-ztx(kv,jv,l)*txyvu~l)/rdj(kv,j
1 V)
fvu(2,O,2) = (-zty(kv,jv,1)*tyyvuO2-ztx(kv,jv,l)*txyvuiO2)/rdj (kv,j
1 V)
fvu(2,O,3) = 0
fvu(2,1,O) = (-ty(kv,jv,1)*tyyvulO-ztx(kv,jv,l)*txyvulO)/rdj (kv,j
1 V)

*fvu(2,1,1) = (-zty(kv,jv,l)*tyyvull-ztx(kv,jv,l)*txyvull)/rdj(kv,j
1 v)
fvu(2,1,2) = (-zty(kv,jv,l)*tyyvul2-ztx(kv,jv,1)*txyvul2)/rdj (kv,j
1 V)
fvu(2,1,3) = 0
fvu(2,2,0) = (-zty(kv,jv,l)*tyyvu2O-ztx(kv,jy,l)*txyru2O)/rdj (kv,j
1 V)
fvu(2,2,1) = (-zty(kv,jv,1)*tyyvu2l-ztx(kv,jv,1)*txyvu2l)/rdj(kv,j
1 v) i

* fvu(2,2,2) = (-zty(kv,jv,1)*tyyvu22-ztx(kv,jv,1)*txyvu22)/rdj (kv,j
1 V
fvu(2,2,3) = 0
fvu(2,3,O) = 0
fvu(2,3,1) = 0
fvu(2,3,2) = 0
fvu(2,3,3) = 0
fvu(3O00) = (-byvuO0*zty(kv,jv,1)-bx'vuOO*ztx(kv,jv,1))/rdj(kv,jv)
fvu(3,O,1) = (-byvu~l*zty(kv, jv,1)-bxvu~l*ztx(kv,jv,1))flrdj(kv, iv)
fvu(3,0,2) = (-byvu02*zty(kv,jv,l)-bxvuO2*ztx(kv,jv,l))/rdj (kv,jv)
fvu(3,O,3) = (-byvuO3*zty(kv,jv,l)-bxvuO3*ztx(kv,jv,l))/rdj(kv,jv)

Kfvu(3,1,0) = (-byvul0*zty(kv,jv,1)-bxvulO*stx(kv,jv,1))/rdj(kv,jv)
fvu(3,1,1) = (-byvull*zty(kv,jv,1)-bxvull*ztx(kv,jv,1))/rdj(kv,jv)
fvu(3,1,2) = (-byvul2iisty(kv,jv,1)-bxvul2*ztx(kv,jv,1))/rdj (kv,jv)
fvu(3,1,3) = (-byvul3*zty(kv,jv,1)-bxvul3*ztx(kv,jv,l))/rdj(kv,jv)
fvu(3,2,O) = (-byvu2O*zty(kv,jv,1)-bxvu20*ztx(kv,jv,1))/rdj (kv,jv)
fvu(3,2,1) = (-byvu2l*zty(kv,jv,l)-bxvu2lsutx(kv,jv,1))/rdj(kv,jv)
fvu(3,2,2) = (-byvu22*zty(kv,jv,1)-bxvu22*stx(kvjv,1))/rdj (kv,jv)
*vu(3,2,3) = (-byvu23*zty(kv,jy,l)-bxvu23*xtx(kv,jv,))/rdj(kv,jr)

*fvtj(3,3,O) = (-byvu3O*zty(kv,jv,l)-bxvu3O*ztx(kv,jv,l))irdi(kvjv)
fvu(3,3,1) = (-byvu3l*zty(kv,jv,l)-bxvu3l*stx(kv,jv,1))/rdj(kv,jv)
fvu(3,3,2) = (-byvu32*zty(kv,jv,1)-bxvu32*utx(kv,jv,1))/rdj(kv,jv)
fvu(3,3,3) = 0
fvv(O,O,O) = 0
fvv(C,0,1) = 0

*fvv(O,O,2) = 0
fvv(0,0,3) = 0
fvv(O,1,O) = 0
fvv(O,1,1) = 0
fvv(O,1,2) = 0

Cfvv(0,1,3) = 0
*fvv(0,2,0) = 0

fvv(O,2,1) = 0
fvv(0,2,2) = 0
fvv(O,2,3) = 0
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fvv(O,3,1) = 0
fvv(O,3,I) = 0
fvv(O,3,3) = 0

fvv(1,O,0) = (-zty(kv,jv,1)*txy'rvOO-sztx(kv,jv,1)*txxvvOO)/rdj(kv,j
1 V)
fvv(1,O,1) =(-sty(kv,jv,1)*txyvv~l-ztx(kvjv,)*txxrv01)/rdj (kv,j
1 V)
fvv(1,O,2) = (-zty(kv,jv,1)*txyvvO2-ztx(kv,jv,l)*txxvvO2)/rdj(kv,j
1 V)
fvv(1,O,3) = 0
fvv(1,1,O) = (-zty(kv,jv,l)*txyvvl0-ztx(kv,jv,l)*txxvvlO)/rdj(kv,j
1 v)
fvv(1,1,1) = (-zty(kv,jv,1)*txyvvll-ztx(kv,jv,l)*txxvvll)/rdj (kv,j

fvv(1,1,2) = (-zty(kv,jv1l)*txyvvl2-ztx(kv,jv,l)*txxvvl2)/rdj (kv,j
1 V)
fvv(1,1,3) = 0
fvv(1,2,O) = (-zty(kv,jv,l)*txyvv2O-ztx(kv,jv,l)*txxvv2O)/rdj (kv,j
1 V)

*fvv(1,2,1) = (-zty(kv,jv,l)*txy'vv2-ztx(kv,jv,1)*txxvv2l)/rdj(kv,j
1 v)
fvv(1,2,2) = (-zty(kv,jv,1)*txyvv22-ztx(kv,jv,1)*txxvv22)/rdj (kv,j

1 V)

fvv(12,3) = 0
fvv(21,,) = 0-t~rj,)tyv0-t~vj,)tyv0/d k~

fvv(2,111) = (-zty(kv,jv,l)*tyyvvll-ztx(kv,jv~l)*txyvvll)/rdj(kv,j
1 v)
fvv(2,012) = (-zty(kv,jv,1)*tyyvvl-tx(kv,jv,)*txyvv12)/rdj (kv,j
1 )

fvv(2,02O) = (-zty(k'v,jv,l)*tyyvv2-ztx(kv,jv,l)*txyvvr2)/rdj(kv,j
1V)

,ji'v( 2 ,1,0) = (-zty(kv,jv,1)*tyyvvl-ztx(kv,jv,1)*txyvvl)/rdj(kv,j
V)

fv'r(2,1,2) = (-zty(kv,jv,1)*tyyvv22-ztx(kv,jv,1)*txyvv22)/rdj(kv,j
1v)

fvv(2,3,O) = 0-t~vj~)tyv2zxk~vl*xvl)rjk~
fV(,) 0

fvv(2,132) = 0

fvv(2,O,O) = (-zyv~ty(kv,jv,1yv2-zxv~jxv,jtxvv2))/rdj(kj)

*fvv(3,0,1) = (-bylzty(kv,jv, 1)-bxvvv~ ztx(kv,jv, 1)yv~)/rdj (kv,j)

fv'r(2,0,2) = (-by2zty(kv,jv, 1)tyv2-xv*zxv,jtxvv)/rdj(kv,j)

fvv(23,O) = 0-yv3,t~vj,)bvO3zxk~v1)rjk~v

fvv(3,1,O) = (-byvv1O*zty(kv,jv,1)-bxvv1O*ztx(kv,jv,1))/rdj(kv,jv)
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Or fyv(3,1,1) = (-byvvll*zty(kv,jv,l)-bxv1*stx(kv,jv,l))/rdj(kv,jv)
fyv(3,1,2) = (-byvvl2*sty(kv,jv,1)-bxvvl2*ztx(kv,jv,l))/rdj(kv,jv)
fvv(3,1,3) = (-byvvl3*sty(kv,jv,l)-bxvvl3*stx(kv,jv,1))/rdj(kv,jv)
fvv(3,2,O) = (-byvv20*sty(kv,jv,l)-bxvv2O*ztx(kv,jv,l))/rdj(kv,jv)
fvv(3,2,I) = (-byvv2l*zty(kv,jy,l)-bxvv2ldstx(k',jv,l))/rdj(kv,jv)
fvv(3,2,2) = (-byvv22*sty(kv,jv,1)-bxvv22*ztx(kv,jv,1))/rdj (kv,jv)
fvv(3,2,3) = (-byvv23*sty(kv,jv,1)-bxv'r23*ztx(kv,jv,l))/rdj(kv,jv)
fvv(3,3,O) = (-byvv3O*zty(kv,jv,l)-.bxyv3O*ztx(kv,jv,l))/rdj (kv, jv)
fvv(3,3,1) = (-byvv3l*zty(kv,jv,l)-bxvF31*stx(kv,jv,l))/rdj(kv,jv)
fvv(3,3,2) = (-byvv32*sty(kv,jv,l)-bxvv32*stx(kv,jv,l))/rdj(kv,jv)
fvv(3,3,3) = 0

gp(O,0) = cavdO*rho(kv,jv,1)/rdj (kv, iv)+cav/rdj (kv,jv)
gp(O,1) = eavdl*rho(kv,jv,1)/rdj(kv,jv)
gp(0,2) = eavd2*rho(kv,jv,1)/rdj(kv,jv)
gp(0,3) = 0
gp(1 ,0) = (-ety(kv, iv,1) *txydO+etx(kv, iv, 1) (pdO-txxd0)+cavdO*rhou
1 (kv,jv,1))/rdj(kv,jv)
gp(l,1) = (-ety(kv,jv,l)*txydl+etx(kv,jv,1)*(pdl-txxdl)+cavdl*rhou
1 (kv,jv,l)+cav)/rdj(kv,jv)
gp(1 ,2) = (-ety(kv, jv, 1)*txyd2+etx(kv, jv,1) *(pd2-txxd2) icavd2*rhou
1 (kv,jv,1))/rdj(kv,jv)
gp(1,3) = etx(kv,jv1l)*pd3/rdj(kv,jv)
gp(2,0) = (ety(kv,jv,1) * (pdO-tyyd0)-etx(kv, jv,1) *txyd0+cavd0*rhov(

1 kv,jv,1))/rdj(kv,jv)
gp(2,1) = (ety(kv,jv,1)*(pdl-tyydl)-etx(kv,jv,l)*txydl+cavdl*rhov(

lkvj,))=/rdj(kv,jvl) *(pd2-tyyd2)-etx(kv, jv,1) *txyd2+cavd2*rhov(
1 kv,jv,1)+cav)/rdj(kv,jv)
gp(2,3) = ety(kv,jv,l)*pd3/rdj(kv,jv)
gp(3,O) = (cav*pdO+cavdO* (p+rhoe (kv, iv,1) )-bydO*ety(kv, iv,1) -bxd0*
1 etx(kv,jv,1))/rdj(kv,jv)
gp(3,1) = (cav*pdl+cavdl*(p+rhoe(kv,jv,l))-bydl*ety(kv,jv,l)-bxdl*
I etx(kv,jv,l))/rdj(kv,jv)
gp(3,2) = (cav*pd2+cavd2* (p+rhoe (kv, jv, 1)) -byd2*ety(kv, iv,1) -bxd2*
1 etx(ky,jv,l))/rdj(kv,jv)
gp(3,3) = (cav*(pd3+1)-byd3*ety(kv,jv,1)-bxd3*etx(kv,jv,1))/rdj (kv
1 ,Jv)
gu(O,O) = 0
gu(O,1) = 0
gu(O,2) = 0
gu(O,3) = 0
gu(1,O) = (-ety(kv,jv,1)*txyuO--etx(kv,jv,1)*txxuO)/rdj(kv,jv)
gu(1,1) = (-ety(kv,jv,1)*txyul-etx(kv,jv,1)*txxul)/rdj(kv,jv)
gu(1,2) = (-ety(kv,jv,1)*txyu2-etx(kv,jv,1)*txxu2)/rdj(kv,jv)
gu(1,3) = 0
gu(2,O) = (-ety(kv,jv,1)*tyyu0-etx(kv,jv,1)*txyuO)/rdj (kv,jv)

*gu(2,1) = (-ety(k'r,jv,1)*tyyul-etx(kv,jv,1)*txyul)/rdj(kv,jv)
gu(2,2) = (-ety(kv,jv,1)*tyyu2-etx(kv,jv,1)*txyu2)/rdj(kv,jv)
gu(2,3) = 0
gu(3,O) = (-byuo*ety(kv,jv,1)-bxu0*etx(kv,jv,1))/rdj (kv,jv)
gu(3,1) = (-byul*ety(kv,jv,1)-bxul*etx(kv,jv,1))/rdj (kv,jv)
gu(3,2) = (-byu2*ety(kv,jv,1)-bxu2*etx(kv,jv1l))/rdj (kv,jv)
gu(3,3) = (-byu3*ety(kv,jv,1)-bxu3*etx(kv,jv,1))/rdj(kv,jv)

*gy(0,O) = 0
gv(O,1) = 0
gv(O,2) = 0
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gy (0,3)=O0
gv(1,O) = (-ety(kv,jv,1)*txyvO-etx(kv,jv,1)*txxvO)/rdj (kv,jv)
gy(1,l) = (-ety(kv,jv,l)*txy'rl-etx(kv,jv,l)*txxvl)/rdj(kv,jv)
gv(1,2) = (-ety(kv,jv,l)*txyv2-etx(kv,jv,1)*txxv2)/rdj(kv,jv)
gv(1,3) = 0
gv(2,0) = (-ety(kv,jv,1)*tyyvO-etx(kr,jv,1)*txyvO)/rdj (kv,jv)
gv(2,1) = (-~ety(kv,jv,l)*tyyvl-etx(k'r,jv,l)*txy'rl)/rdj(kv,jv)
gv(2,2) = (-ety(kv,jv,1)*tyyv2-etx(kv,jv,1)*txyv2)/rdj (kv,jv)
gv(2,3) = 0
gv(3,O) = (-byvO*ety(kv,jv,1)-bxvO*etx(kv,jv,l))/rdj(kv,jv)
gv(3,I) = (-byvl*ety(kv,jv,1)-bxvl*etx(kv,jv,1))/rdj(kr,jv)
gv(3,2) = (-byv2*ety(kv,jv,1)-bxv2*etx(kv,jv,1))/rdj (kv,jv)
gv(3,3) = (-byv3*ety(kvjv,l)-bxv3*etx(kv,jv,1))/rdj (kv,jv)
gpp(O,0,O) = cavddOO*rho(kv, jv, )/rdj (kv, jy)+2*cavd0/rdj (kv, iv)
gpp(0,O,l) = cavdd0l*rho(kv,jv,1)/rdj(kv,jv).cavdl/rdj (kv,jv)
gpp(O,O,2) = cavddO2*rho(kv,jiv,l1)/rdj (kv, jv)+cavd2/rdj (ky,jv)
gpp(O,0,3) = 0
gpp(O,l,O) = cavddlO*rho(kv,jv,1)/rdj (kv, jv)+cavdl/rdj (kv,jv)
gpp(O,1,1) = 0
gpp(O,1,2) = 0
gpp(O,1,3) = 0
gpp(O,2,O) = cavdd2O*rho(kv,jiv,1) /rdj (kv, jv)+cavd2/rdj (kv,jiv)
gpp(0,2,1) = 0

Sgpp(O,2,2) = 0
*gpp(O,2,3) = 0

gpp(0,3,O) = 0
gpp(O,3,l) = 0
gpp(O,3,2) = 0
gpp(O,3,3) = 0
gpp(1,O,O) = (-ety(kv,jv,l)*txyddO0+etx(kv,jv,l)*(pdd00-txxddOO)+c
1 avddOO*rhou(kv,jv,1))/rdj (kvjv)

gpp(1,0,1) = (-ety(kv,jv,l)*txydd0l+etx(kv,jv,1)*(pdd~l-txxdd0l)+c
1 avdd~l*rhou(kv,jv,l)+cavdO)/rdi (kv,jv)

gpp(1 ,0,2) = (-ety(kv,jiv,1) *txyddO2+etx(kv,jiv,1) * (pddO2-txxdd02)+c
1 avddO2*rhou(kv,jv,l))/rdj (kv,jv)

gpp(l,O,3) = 0
gpp(1 ,1,O) = (-ety(kv, jv,1) *txyddlO+etx(kv, iv, 1) *(pddl0-txxddlO)+c
1avddl0*rhou(kv, iv,1) +cavdO) /rdj (kv, jv)

gpp(1,1,1) =(etx(k'r,jv,l)*pddll+2*cavd1)/rdj(kv,jv)
gpp(l,1,2) =cavd2/rdj(kv, iv)
gpp(l,1,3) =0
gpp(1,2,O) =(-ety(kv,jv,l)*txydd2O+etx(kv,jv,l)*(pdd2O-txxdd2o)+c
1 avdd20*rhou(kv,jv,l))/rdj (kv,jv)

*gpp(l,2,1) = cavd2/rdj(kv,jv)
gpp(1,2,2) = etx(kv,jv,l)*pdd22/rdj(kv,jv)
gpp(l,2,3) = 0
gpp(1,3,O) = 0
gpp(1,3,1) = 0
gpp(1,3,2) = 0

*gpp(1,3,3) = 0
gpp(2,0,O) = (ety(kv,jv,1)*(pddoo-tyyddOO)-etx(kv,jv,1)*txyddOO+ca
I vddOO*rhov~kv,jv,1))/rdj(kv,jv)

gpp(2,O,1) = (ety(kv,jv,1)*(pddOl-tyydd~l)-etx(kv,jv,1)*txydd~l+ca
I vdd~l*rhov(kv,jv,1))/rdj(kvjv)

gpp(2,0,2) = (ety(kv,jv,1)*(pddo2-tyyddO2)-etx(kv,jv,1)*txydd2+ca
1vdd02*rhov(kv,jiv,1) +cavd0)/rdj (kv, jv)

gpp(2,O,3) = 0
gpp(2,1,O) = (ety(kv,jv,1)*(pddlO-tyyddlO)-etx(kv,jv,1)*txyddlO+ca
1 vddlO*rhov(kv,jv,1))/rdj(kv,jv)
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gpp(2,1,1) = ety(kv,jv,l)*pddll/rdj(kv,jv)
gpp(2,1,2) = cavdl/rdj(kr,jv)
gpp(2,1,3) = 0
gpp(2,2,0) = (ety(kv,jv,l)*(pdd2o-tyydd2O)-etx(kv,jv,1)*txydd2O+ca
1 vdd2O*rhov(kv,jiv,1) +cavdO)/rdj (kv,jv)
gpp(2,2,1) = cavdl/rdj(kv,jv)
gpp(2,2,2) = (ety(kv, iv,1) *pdd22+2*cavd2) /rdj (kr, jv)
gpp(2,2,3) = 0
gpp(2,3,O) = 0
gpp(2,3,l) = 0
gpp(2,3,2) = 0
gpp(2,3,3) = 0
gpp(3,0,O) = (cav*pddoo+2*cavdO*pd0+cavddOO* (p+rhoekv, jv, 1)) -bydd
1 OO*ety(kvjv,1)-bxddOO*etx(kv,jv,l))/rdj(kv,jv)

gpp(3,0, 1) = (cav*pdd0l+cavdO*pdl+cavdl*pd0.cavdd~l* (p+rhoe (kv, iv,
1 1))-bydd~l*ety(kv,jv,l)-bxdd0l*etx(kv,jv,1))/rdj(kv,jv)
gpp(3,0,2) = (cav*pdd2+cavdO*pd2+c-avd2*pdO+cavddO2* (p+rhoe (kv, jv,
1 1))-bydd02I'ety(kv,jv,1)-bxdd02*etx(kv,jv,l))/rdj(kv,jv)
gpp(3,O,3) = (cavdO* (pd3+1)-byddO3*ety(kv,jv,1) -bxddO3*etx(kv, iv, 1

1 )) /rdj (kv,jiv)
gpp(3,l ,O) = (cav*pddlO+cavd0*pdl+cavdl*pdO+cavddlO* (p+rhoe (kr, iv,
1 1))-byddl0*ety(kv,jv,l)-bxddl*etx(kv,jv,))/rdj(kr,jv)
gpp(3, 1,1) = (cav*pddll+2*cavdl*pdl-byddll*ety(kv,jv, 1)-bxddll*etx
1 (kv,jv,1))/rdj(ky,jv)

* gpp(3,l ,2) = (cavdl*pd2+cavd2*pdl-byddl2*ety(kv,jv,1) -bxddl2*etx(k
1 vjr,1))/rdj(kv,jv)
gpp(3,l,3) = cavdl*(pd3+1)/rdj (kv,jv)
gpp(3,2 ,0) = (cav*pdd2O~cavdO*pd2+cavd2*pdO+cavdd2O* (p+rhoe (kv, jv,
1 1))-bydd20*ety(kv,jv,l)-bxdd20*etx(kv,jv,l))/rdj (kv,jv)
gpp(3,2, 1) = (cavdl*pd2icavd2*pdl-bydd2l*ety(kv, jv,1)-bxdd2l*etx(k

1 v,jiv, 1) )/rdj(kv, jv)
gpp(3,2,2) = (cav*pdd22+2*cavd2*pd2-bydd22*ety(kv, jv, 1)-bxdd22*etx
1 (kv,jv,1))/rdj(kv,jv)
gpp(3,2,3) = cavd2*(pd3+1)/rdj (kr,jv)
gpp(3,3,0) = (cavd0* (pd3+1) -bydd30*ety(kv, iv, 1)-bxdd30*etx(kv, iv, 1
1 ))/rdj(kv,jv)
gpp(3,3,1) = cavdl*(pd3+1)/rdj (kv,jv)
gpp(3,3,2) = cavd2*(pd3+1)/rdj (kv,jv)
gpp(3,3,3) = 0
gpu(O,0,O) = 0
gpu(O,O,1) = 0
gpu(O,0,2) = 0

*gpu(0,O,3) = 0
*gpu(0,,) = 0

gpu(0,1,1) = 0
*gpu(O,1,2) = 0

gpu(O,1,3) = 0
gpu(O,2,0) = 0
gpu(O,2,1) = 0

*gpu(0,2,2) = 0
gpu(0,2,3) = 0
gpu(O,3,O) = 0
gpu(0,3,1) = 0
gpu(0,3,2) = 0
gpu(0,3,3) = 0

*gpu(1,0,O) = (-ety(kv,jv,1)*txyduOO-etx(kv,jv,l)*txxduoo)/rdj(kv,j
1 V)
gpu(1,O,1) = (-ety(kv,jv,1)*txyduOl-etx(kv,jv,l)*txxdul)/rdj(k,j
1v)

A- 55

0



gpu(1,O,2) = (-ety(kv,jv,1)*txyduO2-etx(kv,jv,1)*txxduO2)/rdj (kv,j

gpu(1,O,3) = 0

gpu(1,1,O) = (-ety(kv,jv,1)*txydulO-etx(kv,jvul)*txxdulO)/rdj (kv,j

gpu(1,1,1) = (-ety(kv,jv,1)*txydull-etx(kv,jv,1)*txxdull)/rdj(kv,j
1 v)
gpu(1,1,2) = (-ety(kv,jv,1)*txydul2-etx(kv,jv,1)*txxdul2)/rdj (kv,j
1 v)
gpu(1,1,3) = 0
gpu(1 ,2,O) = (-ety(kv,jiv,1) *txydu2O-etx(kv,jiv,1) *txxdu20)/rdj (kv, j
1 v)
gpu(1,2,1) = (-ety(kv,jv,l)*txydu2l-etx(kv,jv,l)*txxdu2l)/rdj (kv,j
1 v)
gpu(1 ,2,2) = (-ety(kv, iv,1) *txydu22-etx(kv,jv,1) *txxdu22)/rdj (kv, j
1v)

gpu(1,2,3) = 0
gpu(1,3,0) = 0
gpu(1,3,1) = 0
gpu(1,3,2) = 0
gpu(1,3,3) = 0
gpu(2,0,0) = (-ety(kv,jv,1)*tyyduOO-etx(kv,jv,1)*txyduOO)/rdj (kv,j
1v)

gpu(2,O,1) = (-ety(kv,jv,1)*tyyduOl-etx(k,jv,)*etxydu~l)/rdj (kv,j
1 v)
gpu(2,O,2) = (-ety(kv,jv,l)*tyyduO2-etx(kv,jv,l)*txyduO2)/rdj (kv,j
1 v)
gpu(2,0,3) = 0
gpu(2,1,O) = (-ety(kv,jv,1)*tyydulO-etx(kv,jv,1)*txydulO)/rdj (kv,j
1 v)
gpu(2,1,1) = (-ety(kv,jv,1)*tyydull-etx(kv,jv,1)*txydull)/rdj (kv,j
1 v)
gpu(2,1,2) = (-ety(kv,jv,1)*tyydul2-etx(kv,jv,1)*txydul2)/rdj (kv,j
1 v)
gpu(2,1,3) = 0
gpu(2,2,O) = (-ety(kv,jv,l)*tyydu2O-etx(kv,jv,l)*txydu2O)/rdj (kv,j

gpu(2,2,1) = (-ety(kv,jv,1)*tyydu2l-etx(kv,jv,1)*txydu2l)/rdj (kv,j
1v)

gpu(2,2,2) = (-ety(kv,jv,1)*tyydu22-etx(kv,jv,1)*txydu22)/rdj(kv,j
1v)

gpu(2,2,3) = 0
gpu(2,3,O) = 0
gpu(2,3,1) = 0
gpu(2,3,2) = 0
gpu(2,3,3) = 0
gpu(3,O,O) = (-byduOOeety(kv,jv,1)-bxduOO*etx(kv,jv,1))/rdj (kv,jv)
gpu(3,O,1) = (-byduol*ety(kv,jv,1)-bxdu~l~etx(kv jv,1))/rdj~kv,jv)
gpu(3,O,2) = (-byduO2*ety(kv,jv,l)--bxdu02*etx(kv~jv,l))/rdj (kv,jv)

*gpu(3,O,3) = (-byduO3*ety(kv,jv,l)-bxduO3*etx(kv,jv,l))/rdj (kv,jv)
gpu(3,1,0) = (-bydulO*ety(kv,jv,l)-bxdulO*etx(kv,jv,))/rdj(kr,jv)
gpu(3,1,1) = (-bydull*ety(kv,jv,1).-bxdull*etx(kv,jv,1))/rdj(kv,jv)
gpu(3,1,2) = (-bydul2*ety(kv,jv,1)-bxdul2*etx(kv,jv,1))/rdj(kv,jv)
gpu(3,1,3) = 0
gpu(3,2,0) = (-bydu2O*ety(kv,jv,l).-bxdu2O*etx(kv,jv,l))/rdj(kvjv)
gpu(3,2,1) = (-bydu2l*ety(kv,jv,1)-bxdu2l*etx(kv,jv,1))/rdj (kv,jv)
gpu(3,2,2) = (-bydu22*ety(kv,jv,1)--bxdu22*etx(kv,jv,1))/rdj(kv,jv)
gpu(3,2,3) = 0
gpu(3,3,O) = (-bydu3O*ety(kv,jv,l)--bxdu3O*etx(kv,jv,l))/rdj(kv,jv)
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gpu(3,3,I) = (-bydu3l~ety(kv,jv,l)-bxdu3l*etx(kv,j'r,1))/rdj(kv,jv)
gpu(3,3,2) = (-bydu32*ety(kv,jv,l)-bxdu32*etx(kv,jv,l))/rdj (kv,jv)
gpu(3,3,3) = 0
gpv (0, 0,O0) = 0
gpv(0,O,1) = 0
gpv(O,0,2) = 0
gpv(0,O,3) = 0
gpv(0,1,O) = 0
gpv(O,1,1) = 0
gpv(O,1,2) = 0
gpv(O,1,3) = 0
gpv(0,2,O) = 0
gpv(O,2,1) = 0
gpv(0,2,2) = 0
gpv(0,2,3) = 0
gpv'(0,3,O) = 0
gpv(O,3,1) = 0
gpv(0,3,2) = 0
gpv(O,3,3) = 0
gpv(1,O,0) = (-ety(k'r,jv,l)*txydvOO-etx(kv,jv,1)*txxivOo)/rdj(kv,j
1 V)
gpv(1,O,1) = (-ety(kv,jv,1)*txydvOl-etx(kv,jv,1)*txxdv01)/rdj (kv,j
1V)

gpv(1,O,2) = (-ety(kv,jv,1)*txydvO2-etx(kv,jv,l)*txxdv02)/rdj(kv,j
* 1 V),

gpv(1,0,3) = 0
gpv(1,1,0) = (-ety(kv,jv,l)*txydvlO-etx(kv,jv,1)*txxdvl0)/rdj (kv,j

gpv(111) = (-ety(kv,jv,l)*txydvll-etx(kv,jv,l)*txxdvll)/rdj(kv,j

1V)
gpv(1,1,2) = (-ety(kv,jv,1)*txydvl2-etx(kr,jv,1)*txxdvl2)/rdj (kv,j
1 V)
gpv(1,1,3) = 0
gpv(1,2,0) = (-ety(kv,jv,1) *txydv20-etx(ky, jv,1) *t--xdv20)/rdj (ky,j

*1 v)
gpv(1,2,1) = (-ety(kv,jv,1)*txydv2l-etx(kv,jv,l)*txxdv2l)/rdj (kv,j
1 'r)
gpv(1,2,2) = (-ety(kv,jv,1)*txydv22-etx(kv,jv,l)*txxdv22)/rdj (kv,j
1 V)
gpv(1,2,3) = 0
gpv(1,3,O) = 0
gpv(1,3,1) = 0
gpv(1,3,2) = 0
gpv(1,3,3) = 0
gpv(2,O,O) = (-ety(kv,jv,l)*tyydvO0-etx(kv,jv,1)*txydvOO)/rdj(kv,j
1 i)

gpv(2,0,1) = (-ety(kv,jv,1)*tyydvOl-etx(kv,jv,1)*txydvol)/rdj (kv,j
1 V)
gpv(2,0,2) =(-ety(kv,jv,l)*tyydv02-etx(kv,jvyl)*txydvo2)/rdj (kv,j

*1 V)
gpv(2,0,3) =0

gpv(2,1,O) =(-ety(kv,jv,1)*tyydvlO-etx(kv,jv,1)*txydvlO)/rdj (kv,j
1v)

gpv(2,1,1) =(-ety(kv,jv,1)*tyydvll-etx(kv,jv,1)utxydvll)/rdj(kv,j
1 V)

* gpv(2,1,2) =(-ety(kv,jv,l)*tyydvl2-etx(kv,jv,l)*txydvl2)/rdj (kv,j
1V)

gpv(2,1,3) =0

gpv(2,2,0) =(-ety(kv,jv,1)*tyydv20--etx(kv,jv,l)*txydv2O)/rdj (kv,j
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gpv(2,2, 1) = (-ety(kv, jv,1) *tyydv2l-etx(kv, jv,l) *txydT2l)/rdj (kv, j
1V)

gpT (2, 2, 2) = (-ety(kT,jv,1)*tyydv22-etx(kv,jv,l)*txydv22)/rdj(kv,j
gV() 0

gpv(2,23) = 0
gpv(2,3,1) = 0
gpv(2,3,2) = 0
gpv(2,3,3) = 0

-~~~~ ~gp~v(23,3,) = 0~yvOeyk~v1~xv0exk~v1)rjk~v
grv(3,0,0) = (-bydvOl*ety(kv,jv,l)-bxdvOl*etx(kT,jv,1))/rdj(kv,j-)
gpv(3,0,2) = (-bydvO2*ety(kvjv,l)-bxdvO2*etx(kv,jv,l))/rdj(k-v,jv)
gpv(3,O,2) = (-bydvO2*ety(kv,jv,l)-bxcdvO2*etx(kv,jv,l))/rdj(kv,jv)

V.gpv(3,0) = (-bydv03*ety(kv,jv,l)-bxdvO3*etx(kv,jv,l))/rdj (kv,j'v)
gpv(3,110) = (-bydvll*ety(kv,jv,1)-bxdvll*etx(kv,jv,l))/rdj(kv,jv)

*gp'r(3,1,2) = (-bydvl2*ety(kv,jv,l)-bxdvl2*etx(kv,jv,1))/rdj (kv,jv)
gpv(3,1,3) = 0-yv2eyk~vl-xv2exk~vl)rjk~v
gpv(3,2,3) = 0-yvoeyk~v1-xyoexk~v1)rjk~v
gpv(3,2,1) = (-bydv2l*ety(kv,jv,l)-bxdv2l*etx(kv,jv,l))/rdj(kv,jv)
gpv(3,2,2) = (-bydv2l*ety(kv,jv,l)-bxdv2l*etx(kv,jv,l))/rdj(kv,jv)

gpv(3,2,3) = 0

gpv(3,3,1) = (-bydv30*ety(kvjv,l)-bxdv3O*etx(kv,jv,l))/rdj(ky,jv)
*gpv(3,3,1) = (-bydT31*ety(kv,jv,1)-bxdv32*etx(kv,jTvl) )/rdj (ky, jv)

gpv(3,3,2) = 0-yv2eyk~vl-xv2exk~vl)rjk~v
Vguu(0,0,O) = 0

guu(0,0,1) = 0
guu(O,0,2) = 0
guu(O,O,2) = 0
guu(O,0,0) = 0
guu(0,1,1) = 0
guu(0,1,2) = 0
guu(0,1,2) = 0
guu(0,2,O) = 0
guu(0,2,l) = 0
guu(O,2,1) = 0
guu(O,2,2) = 0
guu(0,23) = 0
guu(O,3,0) = 0
guu(0,3,2) = 0
guu(O,3,3) =-0
guu(0O) = 0-t~vj,)tyuoexk~v1*xuo)rj(v

*u(,00 1 (-tv)j~)tyuO-t~vj~)*xuO)rjk
gu(,) =(eyk~v1*xu~-t~vj,)txul/d~'~

guv) ,)=(eyk~vl*xu~lexk~vl*xu~)rjk~
gu(,) =(-tkvj,)tyu2eckvj,)txu2/d(kj

1u(,02 =v)t~vj~)txu0-t~yj~)*xuO)rjk
Vu(,) =0

* ~~~~guu(1,0,0) = 0-t~vj,)tyu0exk~v1.xul)rjk~
1u(,10 v)-t~yj~)txul-t~vj~)*xul)rjk

Tu(,) =(etkvv,)tuu-exkj,1*xul)rjkj

1guu8 ,1,1) = (-ety(kv,jv,l)*txyuul2--etx(kv,jv,1)*txxuul2)/rdj(kv,j

guu(1,120) = (-ety(kv,jv,l)*txyuu2-etx(kv,jv,l)*txxuu2)/rdj(kv,j

1 v)
guu(1,2,1) = (-ety(kv,jr,l)*txyuu2l-etx(kv,jv,l)*txxuu2l)/rdj(ky,j
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1V)
guu(1,22) = (-ety(kv,jv,1)*txyuu22-etx(kv,jv,1)*txxcuu22)/rdj (kv,j
1V)

guu(1,2,3) = 0
guu(1,3,O) = 0
guu(1,3,I) = 0
guu(1,3,2) = 0
guu(1,3,3) = 0
guu(2,0,O) = (-ety(kv,jv,l)*tyyuuOO-etx(kv,jv,l)*txyuuOO)/rdj (kv,j

(-t%. v,)tyuu0l-etx(k-.r,iv,l"-txyuu0l)/rdj(kv,j
1v)

guu(2,0,2) = (-ety(kv,jv,l)*tyyuu02-etx(kv,jv,l)*txyuuO2)/rdj (kv,j
1 V)
guu(2,0,3) = 0
guu(2,1,O) = (-ety(kv,jv1l)*tyyuulO-etx(kv,jv,1)*txyuulO)/rdj (kv,j
1 v)
guu(2,1,1) = (-ety(Iv,jv,)*tyyuull-etx(kv,jv,l)*txyuull)/rdj (kv,j
1v)

guu(2,1,2) = (-ety(kv,jv,1)*tyyuul2-etx(kv,jv,1)*txyuul2)/rdj (kv,j
1 v)
guu(2,1,3) = 0
guu(2,2,O) = (-ety~kv,jv,1)*tyyuu2O-etx(kv,jv,1)*txyuu2O)/rdj (kv,j
1 V)

* guu(2,2, 1) = (-ety(kv, iv, 1) tyyuu2l-etx(kv,jv, 1) *txyuu2l) /rdj (kv, j
1V)
guu(2,2,2) = (-ety(kv,jv,1)*tyyuu22-etx(kv,jv,1)*txyuu22)/rdj (kv,j
1V)
guu(2,2,3) = 0
guu(z.,3,O) = 0
guu(2,3,1) = 0
guu(2,3,2) = 0
guu(2,3,3) = 0
guu(3,O,O) = (-byuu00*ety(kv,jv,1)-bxuuO0*etx(kv,jv,1))/rdj(kv,jv)
guu(3,O,1) = (-byuu~l*ety(kv,jv,1)-bxuu0l*atx(kv,jv,l))/rdj(kv,jv)
guu(3,O,2) =(-byuu02*ety(kv, jv, 1)-bxuuO2*etx(kv, iv, 1))/rdj (kv, jv)
guu(3,0,3) = (-byuu03*ety(kv,jv,1)-bxuuO3*etx(kv,jv,l))/rdj(kv,jv)
guu(3,1,O) =(-byuulO*ety(kv,jv,l)-bxuulO*etx(kv,jv,1))/rdj (kv,jv)
guu(3,1,1) =(-byuulle'ety(kv,jv,1)-bxuull*etx(kv,jv,1))/rdj (kv,jv)
guu(3,1,2) =(-byuul2*ety(kv,jy,1)-bxuul2*etx(kv,jv,1))/rdj (kv,jv)
guu(3,1,3) =(-byuul3*ety(Icv,jv,1)-bxuul3*etx(kv,jv,1))/rdj (kv,jv)
guu(3,2,O) =(-byuu2O*ety(Icv,jv,1)-bxuu20*etx(kv,jv,1))/rdj(kv,jv)
guu(3,2,1) =(-byuu2l*ety(kv,jv,l)-bxuu2l~etx(kv,jv,1))/rdj(kv,jv)

* guu(3,2,2) =(-byuu22*ety(Icv,jv,l)-bxuu22e'etx(kv,jv,l))/rdj(kv,jv)
guu(3,2,3) =(-byuu23*ety(kv,jv,1)-bxuu23*etx(kv,jv,1))/rdj(kv,jv)
guu(3,3,0) =(-byuu30*ety(kv,jr,,1)-bxuu3Oretx(kv,jv,l))/rdj(kv,jv)
guu(3,3,1) =(-byuu3l*ety(kv,jv,1)-bxuu3l*etx(kv,jv,1))/rdj(kv,jv)
guu(3,3,2) =(-byuu32*ety(kv,jv,1)--bxuu32*etx(kv,jv,1))/rdj(kv,jv)
guu(3,3,3) =0

* gur(O,O,0) =0

guv(OO0,1) =0

guv(0,O,2) =0

guv(0,O,3) =0

guv(O,1,0) =0
guv(O,1,1) =0

* guv(0,1,2) =0

guv(0,1,3) =0

guv(0,2,0) =0

guv(0,2,1) =0
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*O
guv(0,2,2) = 0
guv(0,2,3) = 0
guv(0,3,0) = 0
guv(0,3,1) = 0
guv(O,3,2) = 0
guv(0,3,3) = 0
guv(1O0,0) = (-ety(kvjv,1)*txyuvoo-etx(kv,jv,1)*txxuv00)/rdj (k'v.j
1V)

guv(1,0,1) =(-ety(kv,jv,l)*txyuvOl-etx(kv,jv,1)*txxuv0l)/rdj (kv~j
1 V)

c-ty',,-,,j v, 1) *txyuv02-etx(k-.,jv, 1)*txxuv02) /rdj (kv, j
1V)

guv(1,0,3) = 0
guv(1,1,0) = (-ety(kv,jv,l)*txyuvlO-etx(kv,jv,l)*txxuvlO)/rdj(kv,j
1 V)
guv(1,1,1) = (-ety(kv,jv,1)*txyuvll-etx(kv,jv,1)*txxuvll)/rdj(kv,j
1 V)
guv(1,1,2) = (-ety(k',jv,)*txyuvl2-etx(kv,jv,l)*txxuvl2)/rdj (k'r,j
1 v)
guv(1,1,3) = 0
guv(1,2,O) = (-ety(kv,jv,1)*txyuv2O-etx(kv,jv,l)*txxuv2O)/rdj(kv,j
1 v)
guv(1,2,1) = (-ety(kv,jv,l)*txyuv2l-etx(kv,jv,1)*txxuv2l)/rdj(kv,j

1 v)
*guv(1,2,2) = (-ety(kv,jv,l)*txyuv22-etx(kv,jv,l)*txxuv22)/rdj(kv,j

1 V)
guv(1,2,3) = 0
guv(1,3,0) = 0
guv(1,3,1) = 0
guv(1,3,2) = 0
guv(1,3,3) = 0
guv(2,O,O) = (-ety(kv,jv,1)*tyyuvOO-etx(kv,jv,1)rtxyuvOO)/rdj(kv,j
1 v)
guv(2,O,1) = (-ety(kv,jv,l)*tYyuvOl-etx(kv,jv,1)*txyuv0l)/rdj (kv,j
1 v)
guv(2,O,2) = (-ety(kv,jv,l)*tYyuvO2-etx(kv,jv,1)*txyuv02)/rdj (kv,j
1 v)
guv(2,0,3) = 0
guv(2, 1,0) = (-ety(kv, iv,1) *tyyuvlO-etx(kv, jr 1) *txyuvl0)/rdj (kv, j
1 V)
gu'r(2,1,1) =(-ety(kv,jv,1)*tyyuvll-etx(kv,jv,1)*txyuvll)/rdj(kv,j
1V)

guv(2,1,2) =(-ety(kv,jv,1)*tyyuvl2-etx(kv,j'r,1)*txyuvl2)/rdj (kv,j
* 1 V)

guv(2,1,3) =0
guv(2,2,0) =(-ety(kv,jv,1)*tyyuv20-etx(kv,jv,1)*txyuv20)/rdj (kv,j
1 v)
guv(2,2,1) =(-ety(kv,jv,1)*tyyuv2l-etx(kv,jv,1)*.txyuy2l)/rdj(kv,j
1 V)

* guv(2,2,2) =(-ety(kv,jv,1)*tyyuv22-etx(kv,jv,1)*txyuv22)/rdj(kv,j
1 V)
guv(2,2,3) =0
guv(2,3,0) =0

guv(2,3,1) =0

guv(2,3,2) =0
guv(2,3,3) =0
guv(3,O,0) =(-byuvOO*ety(kv,jv,1)-bxuvOO*etx(kv,jv,1))/rdj(kv,jv)
guv(3,0,1) =(-byuv0l*ety(kv,jv,1)-bxuv~l*etx(kv,jv,l))/rdj(kv,jv)
guv(3,0,2) =(-byuv02*ety(kv,jv,l)-bxuv02*etx(kvjv,l))/rdj(kv,jv)
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guv(3,O,3) = (-byuYO3*ety(kv,jv,l)-bxuvO3*etx(kv,jv,l))/rdj (kv',jv)
guv(3,1,O) = (-byuylO*ety(kv,jv,1)-bxuvlO~etx(kv,jv,l))/rdj(kv,jv)
guv(3,1,1) =(-byuv11*ety(kv,jv,l)-bxuvll*etx(kvjv,l))/rdj (kv,jv)
guv(3,1,2) = (-byuvl2*ety(kv,jv,l)-bxuvl2*etx(kv,jv~l))/rdj(kv,jv)
guv(3,1,3) =(-byuyl3*ety(kv,jv~l)-bxuvl3*etx(kv,jv,l))/rdj(kv,jv)
guv(3,2,O) = (-byuy2O*ety(kv,jv,l)-bxuv2O~etx(kv,jv,l))/rdj (kv,jv)
guv(3,2,1) = (-byuv2l*ety(kv,jv)1)-bxuv2l*etx(kv,jv)1))/rdj (kv~jv)
guv(3,2,2) =(-byuv22*ety(kv,jv,l)-bxuv22*etx(kv,jv,1))/rdj(kv,jv)
guv(3,2,3) =(-byuv23*ety(kv,jv,l)-bxuv23*etx(kv,jv,l))/rdj(kv,jv)
guv(3,3,O) = (-byuv3O*ety(kv,jv,l)-bxuv3O*etx(kv,jv,l))/rdj(kv,jv)

guv(3,3,2) = (-byuv32*ety(kv,jv,l)-bxuv32*etx(kvjv,l))/rdj(kv,jv)
guv(3,3,3) =0
gvp(O,O,O) = 0
gvp(0,O,1, = 0
gyp(O,O,2) =0
gvp(O,O,3) =0
gyp(O,1,O) = 0
gvp(O,l,l) = 0
gvp(O,1,2) =0
gvp(O,l,3) = 0
gvp(O,2,O) = 0
gvp(O,2,1) =0
gvp(O,2,2) = 0

*gvp(O,2,3) =0
gvp(O,3,O) =0
gvp(O,3,l) = 0
gvp(O,3,2) = 0
gvp(O,3,3) = 0
gvp(1,O,O) =(-ety(kv,jv,1)*txyvd~o-etx(kv,jv,1)*txxvdOO)/rdj (kv,j

V)
gvp(l,O,i) =(-ety(kv,jv,l)*txyvd~l--etx(kv,jv,l)*txxvd~l)/rdj (kv,j

v)
gvp(l,O,2) =(-ety(kv,jv,l)*txyvd02-etx(kv,jv,l)*txxvdO2)/rdj (kv, j

V)
gvp(l,O,3) = 0
gvp(1,l,O) = (-ety(kv,jv,1)*txyvdl0-etx(kv,jv,1)*txxydlO)/rdj (kv, j

V)
*gvp(1,1,i) = (-ety(k',jv,1)*txyvdll-etx(kv,jv,1)*txxvdll)/rdj (kv,j

V)
gvp(l,l,2) = (-ety(kv,jv,l)*txyvdl2-etx(kv,jv,1)*txxvdl2)/rdj (kv,j

V)
glvp(l,1,3) = 0
gvp(1,2,O) = (-ety(kv,jv,l)*txyvd2O-etx(kv,jv,l)*txxvd2O)/rdj (kv,j

V)
gvp(l,2,1) = (-ety(k',jv,l)*txyvd2l-etx(kv,jv,l)*txxvd2l)/rdj (kv,j

V)
gvp(l,2,2) = (-ety(kv,jv,1)*txyvd22-etx(kv,jv,l)*txxvd22)/rdj (kv,j

V)
*gvp(l,2,3) = 0

gvp(l,3,O) = 0
gvp(1,3,1) = 0
gvp(l,3,2) = 0
gvp(1,3,3) = 0
gvp(2,O,O) = (-ety(kv,jv1l)*tyyvdOO-etx(kv,jv,1)*txyvdO0)/rdj (kv,j

* 1 v)
gvp(2,O,l) = (-ety(kv,jv,l)*tyyvd~l-etx(kv,jv,1)*txyvd~l)/rdj (kv,j

gvp(2,O,2) = (-ety(kv,jv,l)*tyyvdO2-etx(kv~jv,l)*txyvdO2-)/rdj(kv.j
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1 V)
Ngvp(2,O,3) = 0

gvp(2,1,O) = (-ety(kv,jv,1)*tyyvdlO--etx(kv,jv,l)*txyvdlO)/rdj (kv,j
1v)

gvp(2,l,l) = (-ety(kv,jv,1)*tyyvdll-etx(kv,jv,)*txyvdll)/rdj(kv,j
1V)

gvp(2,l,2) = (-ety(kv,jv,l)*tyyvdl2--etx(kv,jv,1)*txyvdl2)/rdj(kv,j
1V)

*gvp(2,1,3) = 0
gvp(2,2,O) = (-ety(kv,jv)1)*tyyvd20-etx(kv,jv,l)*txyvd2O)/rdj(kv,j
I.V)

gvp(2.2,1) = (-ety(kv,jv,1)*tyyvd2l-etx(kv,jv,1)*txyvd2l)/rdj (kv,j
1V)
gvp(2,2,2) = (-ety(kv,jv,1)*tyyvd22.-etx(kv,jv,1)*txyvd22)/rdj (kv,j
1V)
gvp(2,2,3) = 0
gvp(2,3,O) = 0
gvp(2,3,1) =0
gvp(2,3,2) = 0
gvp(2,3,3) = 0
gvp(3,O,O) = (-byvdOO*ety(kv,jv,l)-bxvdOO*etx(kv,jv,1))/rdj (kv,jv)
gvp(3,0,l) = (-byvd0l~ety(kv,jv,l)-bxvd~l*etx(kv,jv,1))/rdj(kv,jv)
gvp(3,O,2) = (-byvdO2*ety(ky,jv,l)-bxvdO2*etx(kv,jv,l))/rdj (kv,jv)
gvp(3,O,3) = (-byvd03*ety(kv,jv1)-bxvrd3*etx(kvrjv,l))/rdj(kv,jvr)

*gvp(3,l,O) = (-byvdl0*ety(kv,jv,1)-bxvdlO*etx(kv,jv,l))/rdj (kv,jv)
g'rp(3,l,l) = (-byvdll*ety(kv,jv1l)-bxvdll*etx(kv,jv,l))/rdj(kv,jv)
gvp(3,1,2) = (-byvdl2*ety(kv,jv,1)-bxvdl2*etx(kv,jv,1))/rdj(kv,jv)
gvp(3,1,3) = (-byvdl3*ety(kv,jv1l)-bxvdl3*etx(kv,jv,1))/rdj(kv,jv)
gvp(3,2,0) = (-byvd20*ety(kv,jv,1)-bxvd2O*etx(kv,jv,1))/rdj (kv,jv)
gyp(3:2,1) = (-byvdt21*ety(kv,jv,1)-bxvd2l*etx(kv,jv,1))/rdj(kv,jv)
gyp(3,2,2) = (-byvd22*ety(kv,jy,1)-bxvd22*etx(kv,jv,1))/rdj (kv,jv)
gvp(3,2,3) = (-byvd23*ety(kv,jv1l)-bxvd23*etx(kv,jv,1))/rdj (kv,jv)
gvp(3,3,O) = (-byvd30*ety(kv,jv,l)-bxvd30*etx(kv,jv,l))/rdj (kv,jv)A
gvp(3,3,1) = 0
gvp(3,3,2) = 0
gvp(3,3,3) = 0
gvu(O,O,0) = 0
gvu(O,O,1) = 0
gvu(O,O,2) = 0
gvu(O,O,3) = 0
gvu(O,1,0) = 0

*gvu(O,1,1) = 0
gvu(O,1,2) = 0
gvu(0,1,3) = 0
gvu(0,2,0) = 0
gvu(O,2,1) = 0
gvu(O,2,2) = 0
gvu(O,2,3) = 0
gvu(O,3,0) = 0

*gvu(O,3,1) = 0
gvu(O,3,2) =0
gvu(0,3,3) = 0
g'vu(1,O,O) = (-ety(kv,jv,l)*txyvuOO-etx(kv,jv,l)*txxvuOO)/rdj(kv,j
1v)

gvu(1,O,1) = (-ety(kv,jv,l)*txyvu0l-etx(kv,jv,1)*txxvu0l)/rdj(kv,j
* 1 V)

gvu(1,O,2) = (-ety(kv,jv,l)*txyvu02-etx(kv,jv,1)*txxvu02)/rdj(ky,j
lV)

gvu(1,O,3) = 0
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gvu(1,1,O) =(-ety(kv,jv,l)*txyvulo-etx(kV,jv,1)*txxvulO)/rdj 
(kv,j

1 v)
gvu(1,1,1) =(-ety(kv,jv,l)*txyvull1etx(kv,jv,l)*txxyull)/rdj(kvlj
1 V)
gvu(1,1,2) =(-ety(kv,jv,l)*txyvul28tx(ky,jv,)*txxv3l

2)/rdji(kv,j

1 v)
gvu(1,1,3) = 0
gyu(1,2,O) = (-ety(kv,jv,l)*txyvu2O-etx(kv,j,)txxvu2aO)/rdj(kv~j
1 V)

g~vu(1, 2,1) = (-t~vj~)tyulexk~vl*xv~)rjk~
1v)

gvu(1,2,2) = (-ety(kv,jv,1)*txyvu22-etx(kv,jv,1)*txxvu
22)/rdi (kv,j

b1 v)
gvu(1,2,3) = 0
g-vu(1, 3 ,O) = 0
gvu(1,3,1) = 0
gvu(1,3,2) = 0
gvu(1,3,3) = 0
gvu(2,O,0) = (-ety~kv,jv,l)*tyyvuOetx(kv,jv,1)*txyvuO)/rdi (kv,j

1 V)
gvu(2,0,1) = (-ety(kv,jv,1)*tyyvu01-etx(kv,jv,1)*txyvuO1)/rdj(kv,j
1 V)
gvu(2,O, 2) =(-ety(kv,jv,l)*tyyvuO2-etx(kv,jv,l)*txyvuO

2)/rdj (kv,j

1 v)
gvu(2,O,3) = 0
gvu(2,1,O) = (-ety(kv,jv,l)*tyyvu10-etx(kv,jv,1)*txyvu1O)/rdj (kv,j

1 v)
gvu(2,1,1) = (-ety(kv,jv,1)*tyyvu11-etx(kv,jv,1)*txyvull)/rdj(kv,j
1 v)
gvu(2,1,2) = (-ety(kv,jv,1)*tyyvu12-etx(kv,jv,1)*txyvu1

2)/rdj (kv,j

1V)
gvu(2,1,3) = 0
gvu(2,2 ,0) = (-ety(kv,jv,1)*tyyvu20-etx(kv,jv,l)*txyvu

2O)/rdj (kv,j

gvu(2,2,I) = (-ety(kv,jv,l)*tyyvu21-etx(kv,jv,1)*txyvu2l)/rdi (kv,j
1v)

gvu(2,2,2) = (-ety(kv,jv,1)*tyyvu22-etx~kv,jv,,)*txyvu
22)/rdJ (kv,j

1v)
gvu(2,2,3) = 0
gvu(2,3,O) = 0
gvu(2,3,1) = 0
gvu(2,3,2) = 0
gvu(2,3,3) = 0
gvu(3,0,O) = (--byvu0O*ety(kv,jv,1)-bxvuO0*etx(kv,jv,1))/rdj(kv,jv)
gvu(3,O,1) = (-byvuO1*ety(kv,jv,l)-bxvu0*etx(kv,jv,1))/rd3(kv,jv)
gvu(3,O,2) = (-byvuO2*ety(kv,jv,l)-bxvuO2*etx(ky,jv,))/rdj(k',jv)

*gvu(3,O,3) = (-byvuO3*ety(kv,jv,l)-~bxvuO3*etx(kv,jv,l))/rdi(kvijv)
gvu(3,1,O) = (-byvulOirety(kv,jv,1)-bxvu10*etx(kv,jv,1))/rdi (kr,jv)

*gvu(3,1,1) = (-byvullgety(ky,jv,1)-bxvu11*etx(kY,jv,1))/rdj(kv,jv)
gvu(3,1,2) = (-byvu12*ety(kv,jv,1)-bxvu12*etx(kv,jv,1))/rd3(kv~jv)
gvu(3,1,3) = (-byvu13*ety(kv,jv,l)-bxvu13*etx(kV,jv,l))/rdJ (kv,jv)

gvu(3,2,0) = (-byvu2O*ety(kv,jv,1)-bxvu2O*etx(k,j1Yu1))/rdj(kv,jv)
gvu(3,2,1) = (-byvu21*ety(kv,jv,1)-bxvu21*etx(kv,jY1l))/rdj (kv,jv)

gvu(3,2,2) = (-byvu22*ety(kv,jv,l)-bxvu22*etx(kv,jv,l))/rdj(kv,jv)
gvu(3,2,3) = (-byvu23*ety(kv,jv,l)-bxvu23*etx(kv,jv,1))/rdjCkv,jv)
gvu(3,3 ,0) = (-byvu3O*ety(kv,jv,1)-bxvu3O*etx(kv,jv,l))/rdj(kv,jv)
gvu(3,3 ,1) = (-byvu31*ety(kvf,jv,l)-bxvu3l*etx(kv,jv,l))/rdi (kv,jv)

gvu(3,3 ,2) = (-byvu32*ety(kv,jv,1)-bxvu32*etx(kv,jv,l))/rdj (kv,jv)

gvu(3,3,3) = 0
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gvv(O,O,O) = 0
gv (0,,1) = 0
gvv(O,O,2) = 0
gvv(0,O,3) = 0
gvv(O,1,O) = 0
gvv(0,1,1) = 0
gvv(0,1,2) = 0
gvv(O,1,3) = 0
gvv(O,2,O) = 0
gvv(0,2,1) = 0

S9gvv(0,2,2) = 0
gvv(O,2,3) = 0
gvv(O,3,O) = 0
gv~v(O,3,1) = 0
gvy(O,3,2) = 0
gvv(0,3,3) = 0
gvv'(1,O,O) = (-ety(kv,jv,1)*txyvvOO-etx(kv,jv,l)*txxvv00)/rdj (kv,j
1 V)
gvv(1,O,1) = (-ety(kv,jv,1)*txyvv~l-etx(kv,jv,1)*txxvl)/rdj(kv,j
1V)

gvv(1,O,2) = (-ety(kv,jv,l)*txyvvO2-etx(kv,jv,l)*txxvvO2)/rdi(kv,j
1 v) =

gvv(1,0,3)=0
gvv(1,1,0) = (-ety(kv,jv,l)*txyvvlO-etx(kv,jv,l)*txxyvl0)/rdj(kv,j

* 1 'v)
gvv(1,1,1) = (-ety(kv,jv,1)*txyvvll-etx(kv,jv,l)*txxvvll)/rdj(kv,j
1 V)

1gv,(1,1,2) = (-ety(kv,jv,l)*txyvvl2-etx(kv,jv,l)*txxvvl2)/rdj(kv,j
V)

gvv(1,1,3) =0

gvv(1,2,O) =(-ety(kv,.jv,l)*txyvv20-etx(kv,jv,l)*txxvv2O)/rdj (kv,j
V)

gvv(1,2,1) =(-ety(kv,jv,1)*txyvv2l-etx(kv,jv,1)*txxvv2l)/rdj (kv,j
1v)

gvv(1,2,2) =(-ety(kv,jv,1)*txyv'v22-etx(kv,jv,1)*txxvv22)/rdj (kv,j
1V)

grv(1,2,3) = 0
g'vv(1,3,0) = 0
gvv(1,3,1) = 0
gvv(1,3,2) = 0
gvv(1,3,3) =0

grv(2,0,0) (-ety(kv,jv,1)*tyyvvO0-etx(kv,jv,1)*txyrvOO)/rdj (kv,j
1) v)

*grv ,(2,0,1) =(-ety(kv,jv,l)*tyyvvol-etx(kv,jv,l)*txyvvol)/rdj(kv,j
1V)

gvv(2,0,2) =(-ety(kv,jv1l)*tyyvvO2-etx(kv,jv,l)*txyvvO2)/rdj (kv,j
IV)

g'vv(2,0,3) = 0
gvv(2,1,0) = (-ety(kv~jv,1)*tyyvv10-etx(kv,jv,1)*txyvv10)/rdj (kv,j

* 1 v)
*gvv(2,1,1) = (-ety(kv,jv,1)*tyyvvll-etx(kv,jv,1)*txyvvll)/rdj(kv,j

gvv(2,1,2) = (-ety(kv,jv,1)*tyyvvl2-etx(kv,jv,])*txyvvl2)/rdj(kv,j

gvv(2,1,3) =0
*gvv(2,2,O) = (-ety(ky,jy,l)*tyyyv20-etx(ky,jv,i)*txyvv2C)/rdj (ky,j

IV)

gvy(2,2,1) =(-ety(kv,jv,l)*Iyyvv2I-etx(Mv,jv,l)*Lxyvv21)/rdj(kv,j
V)
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gvyv(2,2,2) = (-ety(kv,jv,1)*tyv22-etx(kY,i,1~)*txyvv22)/rdj(kyDj

gvv(2,2,3) = 0
gvy(2 ,3,O) = 0
gvy(2,3,1) = 0
gvv(2 ,3,2) = 0
g-vv( 2,3 ,3) = 0
gvy(3 ,O,O) = (-.byvOO*ety(k,jv,)4bxvvOO*etx(ky,jv,l))/rdj (kv,jv)

gvv(3,O,1) = (-byyv~l*ety(kv,jv,l)-bx-,v01.etx(kV,jv,l))/rdi(kv,jv)
gvv(3 ,0 ,2) = (-byvY02*ety(ky,jv,l)-bxYO2*etx(ky,jv,l))/rdj(kyPjv)

4gvv( 3 ,O,3) = (-byvv3*ety(kvr,jv,1)-bxVVO3*etx(kV,jv,l))/rdj(kv~jv)
gvv(3,1,O) =(-byvv*ety(kv,jv,l)i'xyvVO*etx(kv,jv,l))/rdj (kv,jv)

gvy( 3,1 1) = (-byvv1*ety(kv,jv,l)-bxvv11*etx(kV,jv.1))/rdj(kv,jv)
gyv(3,1,2) =(-byvv12*ety(kv,jv,l)4bxVV12*etx(kv,jv,l))/rdj(ky~j)
gvv(3,l,3) = (-byvv13*ety(kv,jv,1)-bxYY13*etx(kV,jv,1))/rdj(kv, vs.)

KYgvv(3,2,O) = (-byvv2O*ety~ky,jv,l)-xvv2O~etx(kv,jv,l))/rdj(kv,jv)
gvy(3 ,2 ,l) = (-byv2*ety(kv,jv,1)-bxvv2l*etx(kV,jv,l))/rdj(kyiiY)
gvy(3,2,2) = (-byvv22*ety(kv,jv,l)-bxvV22*etx(kV,jv,l))/rdj(kvijv)
gvv(3 ,2 ,3) = (-byvv23*ety(kr,jv,l)-bxyv23*etx(ky,jv,l))/rdj(kv,jv)
gyv(3,3,O) = (-byv3*ety(kv,jv,l)-bxyv3O*etx(kV,jV,l))/rdj (kv,jv)

gvy(3,3,l) =(-byvv3l*ety(kv,jv,l)-bxyv3l*etx(kv,jv,l))/rdj(kyijv)
gvy(3,3,2) '-byyv32*ety(kv,jv,1)-bxYv32*etx(ky,jv,))/rdjkv,1Y)K gvv(3,3,3) =0

%
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setup for third jacobians

duzddad(O,O,O) = --(*roudzt(kv,jv)*rho(kv,jv,l1>24*rhodzt(kv,jv)*rh
1 ou(kv,jv,1))/rho(kv,jv,l)** 5

duzddd(O,O,1) = -6*rhodzt(kv,jv)/rho(kv,jv,l)**4
duzddd(O,1,O) = -6*rhodzt(kv,jv)/rho(kv,jv,l)**4
duzddd(1,O,O) = -6*rhodzt(kv,jv)/rho(ky,jv,l)**4
duzddu(O,O,O) = -6*rhou(kv,jv,l)/rho(kv,jv,1)**4
duzddu(O,O,1) = 2/rho(kv,jv,l)**3
duzddu(O,1,O) = 2/rho(kv,jv,l)**3
duzddu(1,O,O) = 2/rho(kv,jv,l)**3
duzdud(O,O,O) = -6*rhou(kv,jv,l)/rho(kv,jv,l)**4
duzdud(O,O,1) = 2/rho(kv,jv,l)**3
duzdud(O,1,O) = 2/rho(k'r,jv,l)**3
duzdud(1,O,O) = 2/rho(kv,jv,l)**3
duzudd(O,O,C) = -6*rhou(kv,jv,l)/rho~kv,jv,1)**4
duzudd(O,O,1) = 2/rho(kv,jv,l)**3
duud010-=2rokvj,)*

duzudd(O1,O,) = 2/rho(kv,jv,l)**3

*dueddd(O,O,O) = -(6*roudet(kv,jv)*rho(kv,jv,l)-24*rhodet(kv,jv)*rh
1 ou(kv,jv,1))/rho(kr,jv,1)**S

dueddd(O,O,1) = -6*rhodet(kvr,jv)/rho(kv,jv,1)**4
dueddd(O,1,O) = -6*rhodet(kv,jv)/rho~kv,jy,l)**4
dueddd(i,O,O) = -6*rhodet(kv,jv)/rho(kv,jv,1)**4
dueddu(O,O,O) = -6*rhou(kv,jv,l)/rho(kv,jv,l)**4
dueddu(O,O,1) = 2/rho(kv,jv,1)**3
dueddu(O,1,O) = 2/rho(kv,jv,l)**3
dueddu(1,0,O) = 2/rho(kv,jv,l)**3
duedvd(O,O,O) = ..B*rhou(kv,jv,l)/rho(kv,jv,1)**4
duedvd(O,O,1) = 2/rho(kv,jv,l)**3
duedvd(O,1,O) = 2/rho(kvjv,l)**3
duedvd(1,O,O) =2/rho(kv,jv,l)**3
duevdd(O,O,O) = -6*rhou(kv,jv,l)/rho(kv,jv,1)**4
duevdd(O,O,1) = 2/rho(kv,jy,1)**3
duevdd(O,1,O) = 2/rho(kv,jv,1)m.*3
duevdd(1,O,O) = 2/rho(kv,jv,l)**3

dvzddd(O,O,O) = -(6*rovdzt(kv,jv)*rho(kv,jv,l)-24*rhodzt(ky,iY)*rh
51 ov(kv,jv,l))/rho(kvjv,1)**5

dvzddd(O,O,2) = -6*rhodzt(kv,jv)/rho(kv, jv, 1)**4
dvzddd(O,2,O) = -6*rhodzt(kv, jv)/rho(kv, jv,1)**4
dvzddd(2,O,O) = -6*rhodzt(k'r,jv)/rho(kv,jv,l)**4
dvzddu(O,O,O) = 6*rhov(kv,jv,1)/rho(kv,jv,1)**4
dvzddu(O,O,2) = 2/rho(k'v,jv,1)**3

0 dvzddu(O,2,O) = 2/rho(kv,jv,1)**3
-~dvzddu(2,O,O) =2/rho(kv,jv,l)**3

dvzdud(O,O,O) = -6*rhov(kv,jv, 1)/rho(kv. jv,1) **4
dvzdud(O,O,2) = 2/rho(kv,jv,l)**3
dvzdud(O,2,O) = 2/rho(kv,jv,1)**3
dvzdud(2,O,O) =2/rho(kvjv,1)**3

*dvzudd(O,O,O) = -*rhov(kv,jv,l)/rho(kv,jv,1)**4
dvzudd(O,O,2) =2/rho(kv,jv,l)**3
dvzudd(O,2,O) = 2/rho(kv,jv,1)**3

-~dvzudd(2,O,O) =2/rho(kv,jv,l)**3
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dveddd(O,O,O) = -(6*rovdet(kv,jv)*rho(kv,jv,l)-24*rhodet(kv,jv)*rh
~.Th1 ov(kv,jv,1))/rho(kv,jv,1)**5

dveddd(O,O,2) = -6*rbodet(kv,jv)/rho(kv,jv,l)**4
dveddd(O,2,O) =-6*rhodet(kv,jv)/rho(kv,jv,1)**4
dveddd(2,O,0) =-6*rhodet(kv,jv)/rho(kv,jv,l)**4
dveddu(0,O,O) =-6*rhov(kv,jv,l)/rho(kv,jv,l)**4
dveddu(O,O,2) = 2/rho(kvjv,l)**3
dveddu(0,2,O) = 2/rho(kv,jv,1)**3
dveddu(2,O,O) =2/rho(kv,jv,1)**3
dvedvd(O,O,O) = -6*rhov(kv,jv,1)/rho(kv,jv,l)**4
dvedvd(O,O,2) = 2/rho(kv,jv,1)**3
dvedvd(O,2,O) =2/rho(kv,jv,1)**3
dvedvd(2,O,O) = 2/rho(kv,jv,l)**3
dvevdd(O,0,O) = -6*rhov(kv, 4v,1)/rho(kv,jv,1)**4
dvevdd(O,O,2) = 2/rho(kv,jv,1)**3
dvevdd(O,2,O) = 2/rho(kv,jv,1)**3
dvevdd(2,O,0) = 2/rho(kv,jv,l)**3

pddd(O,O,O) = (rhov(kv,jv,l)**2*(3*gamma-3)+rhou(kv,jv, 1)'*2(3ga
1 mma-3))/rho(kv,jv,l)**4
pddd(O,O,1) = -rhou(kv,jv,l)*(2*gamma-2)/rho(kv,jv,1)**3
pddd(O,O,2) = -rhov(kv, iv,1) *(2*gamma-2)/rho(kv, jv,1)**3
pddd(O,1,O) = -rhou(kv,jv,l)*(2*gamma-2)/rho(kv,jv,l)**3

*pddd(O,1,1) = (gamma-l)/rho(kv,jv,l)**2
pddd(O,2,O) = -rhov(kv,jv,l)*(2*gamma-2)/rho(kv,jv,l) **3

vpddd(O,2,2) = (g-mma-1)/rho(kv,jv,l)**2
pddd(1,O,O) = -rhou(kv,jv,l)*(2*gamma--2)/rho(kv,jv,l)**3

*pddd(1,0,1) = (gamma-l)/rho(kv,jv,l)**2
pddd(1,1,O) = (gamma-1)/rho(kv,jv,l)**2
pddd(2,0,O) = -rhov(kv,jv,l)*(2*gamma-2)/rho(kv,jv,1)**3
pddd(2,O,2) = (gajma-l)/rho(kv,jv,1)**2
pddd(2,2,O) = (gamma-1)/rho(kv,jv,1)**2

dezddd(0,0,O) = -(60*rhodzt(kv,jv)*rhov(kv,jv,l)**2+rho(kv,jv,l)*(
1 -24*rovdzt(kv,jv)*rhov(kv,jv,l)-24*roudzt(kv,jv)*rhou(kv,jv,l)-
2 24*rhodzt(kv,jv)*rhoe(kv,jv,l))+60*rhodzt(kv,jv)*rhou(kv,jv,l)*
3 *2+6*roedzt(kv,jv)*rho(kv,jv,l)**2)/rho(kv,jv,l)**6
dezddd(0,0, 1) = - (6*roudzt(kv, iv) *rho(kv, jv, )-24*rhodzt(kv, jv) *rh
1 ou(kv,jv,1))/rho(kv,jv,l)**5
dezddd(O,O,2) = -(6*rovdzt(kv,jv)*rho(kv,jv,1)-24*rhodzt(kv,jv)*rh
1 ov(kv,jv,1))/rho(kv,jv,l)**S

* dezddd(O,O,3) = -8*rhodzt(kv,jv)/rho(kv,jv,1)**4
dezddd(0, 1,0) = - (6*roudzt(kv, iv) *rho(kv, iv,1) -24*rhodzt(kv, jv) *rh
1 ou(kv,jv,I))/rho(kv,jv,1)**5
dezddd(0,1,1) = -8*rhodzt(kv,jv)/rho(kv,jv,l)**4
dezddd(C,2,0) = -(6*rovdzt(kv,jv)*rho(kv,jv,l)-24*rhodzt(kv,jv)*rh
1 ov(kv,jv,l))/rho(kv.jv,1)**5
dezddd(0,2,2) = -6*rhodzt(kv,jv)/rho(kv,jv,1)**4

0 dezddd(0,3,O) = -6*rhodzt(kv,jv)/rho(kv,jv,l)**4
dezddd(1,0,0) = -(6*roudzt(kv,jv)*rho(kv,jv,l)-24*rhodzt(kv,jv)*rh
1 ou(kv,jv,l))/rho(kv,jv,1)**5
dezddd(1,0,1) = -6*rhodzt(kv,jv)/rho(kv,jv,l)**4
dezddd(1,1,0) = -6*rhodzt(kv,jv)/rho(kv,jv,l)**4
dezddd(2,0,O) = -(6*rovdzt(kv,jv)*rho(kv,jv,l)-24*rhodzt(kv,jv)*rh

*1 ov(kv,jv,1))/rho(kv,jv,1)**5
dezddd(2,0,2) =-8*rhodzt(kv,jv)/rho(kv,jv,1)**4
dezddd(2,2,O) = -8*rhodzt(kv,jv)/rho(kv,jv,1)**4
dezddd(3,O,0) = -6*rhodzt(kv,jv)/rbo(kv,jv,1)**4
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dezddu(O,0,O) = -(-l2*rhov(kv,jvu1)**2412*rhou(kv,jv,)*iI2+B*rho(k
1 v,jv,1)*rhoe(kr,jv,l))/rho(kY,jv,l)**

5

dezddu(O,O,1) = -6*rhou(kv,jv,l)/rho(kv,jv,l)**
4

dezddu(0,O,2) = -6*rhov(kv, jv, 1)/rho(kv, jv,l)**4
dezddiu(0,O,3) = 2/rho(kv,jv,1)**3
dezddu(0,1,O) = -6*rhou(kv,jv,l)/rho(kv,jv,l)**

4

dezddu(0,1,1) = 2/rho(kv,jv,1)**3
dezddu(O,2,O) = -6*rhov(kv,jv,l)/rho(kv,jv',l)**

4

dezddu(O,2,2) = 2/rho(kv,jv,l)**3
dezddu(O,3,O) = 2/rho(kv,jv,l)**3
dezddu(1,O,O) = 6*rhou(kv,jy,1)/rho(kv,jv,l)**4

dezddu(1,0,1) = 2/rho(kv,jv,1)**3
dezddu(1,1,0) = 2/rho(kv,jv,l)**3
dezddu(2,0,0) = -6*rhov(kv,jv,1)/rho(kv,jv,l)**4
dezddu(2,O,2) = 2/rho(kv,jv,l)**3
dezddu(2,2,O) = 2/rho(kv,jv,1)**3
dezddu(3,O,O) = 2/rho(kv,jv,l)**3
dezdud(O,O,O) = (-12*rhov~kv,jv,l)**2-12*rhou(kv,jv,l)**2+B*rho(k
1 v,jv,1)*rhoe(kv,jv,1))/rho(kv,jv,l)**

5

dezdud(O,O,1) = -8*rhou(kv,jv,l)/rho(kv,jv,l)**
4

dezdud(O,0,2) = -6*rhov(kv,jv,l)/rho(kv,jv,l)**
4

dezdud(O,O,3) =2/rho(kv,jv,l)**3
dezdud(0,1,O) = -6*rhou(kv,jv,l)/rho(kv,jv,l)**

4

dezdud(O,1,1) = 2/rho(kv,jv,1)**3
0 dezdud(0,2,O) = -6*rhov(kv,jv,1)/rho(kv,jv,1)**4

dezdud(0,2,2) = 2/rho(kv,jv,l)**3
dezdud(O,3,O) = 2/rho(kv,jv,1)**3

.e .dezdud(1,0,0) = -6*rhou(kv,jv,1)/rho(kv,jv,l)**4

dezdud(1,0,1) = 2/rho(kv,jv,l)*'3
dezdud(1,1,O) = 2/rho(kv,jv,l)**3
dezdud(2,O,O) = -6*rhov(kv,jv,l)/rho(kv,jv,l)*
dezutd(2,0,2) = 2/rho(kv,jv,l)** 3

dezdud(2,2,O) = 2/rho(kv,jv,l)**3
dezdud(3,O,O) = 2/rho(kv,jv,l)**3
dezudd(0,0,0) = -(-12*rhov(kv,jv,l)**2412*rhot1(kv,jv,l)**2+8*rho(k
1 v,jv,l)*rboe(kv,jv,l))/rho(kv,jv,l)**

5

dezudd(O,0, 1) = -6*rhou(kv,jv, 1)/rho(kv, jv,1)**4
dezudd(0,0,2) = -6*rhov(kv,jv, 1)/rho(kv, iv,1) **4
dezudd(0,O,3) = 2/rho(ky,jv,l)**3
desudd(0, 1,0) = -6*rhou(kv,jv, 1)/rho(kv, jv,l) **4
dezudd(O,1,1) = 2/rho(kv,jv,1)**3
desudd(0,2,0) = -6*rhov(kv,jv,1)/rho(kv,jv,l)**4
dezudd(0,2,2) = 2/rho(kv,jv,l)**3
dezudd(0,3,0) = 2/rho(kv,jv,l)**3
dezudd(1,0,0) = -6*rhou(kv,jv,1)/rho(kV,jv,1)**4
dezudd(1,0,1) = 2/rho(kv,jv,l)**3
dezudd(1,1,0) = 2/rho(kv,jv,1)**3
dezudd(2,0,0) = -6*rhov(kv,jv,1)/rho(kv,jv,1)**

4

dezudd(2,0,2) =2/rho(kv,jv,l)**3
*dezudd(2,2,0) =2/rho(kv,jv,1)**3

dezudd(3,0,0) = 2/rho(kv,jv,l)**3

deeddd(0,0,0) = -(80*rhodet(kv,jv) *rhov(kv,jv,1)**2+rho(kv,jv,l)*(
1 24*rovdet(kv,jv)*rhav(kV,jv,l1>24*roudet(kv,jv)*rhou(kv,jvul'F

2 24*rhodet(kv,jv)*rboe(kv,jYI1))+60*rhodet(kv,jv)*rhou(kv,jv,l)*
* 3 *2+8*roedet(kv,jv)*rho(kV,jV,l)**2)/rho(kv,jv4l)*iB

deeddd(0,0,1) = -(6*roudet(kv,jv)*rho(kv,jy,1>-24*rhodet(kv,jv)*rh
1 ou(kv,jv,1))/rho(kv,jv,1)**5

V deeddd(0,0,2) = (6*rovdet(kv,jv)*rho(kv,jv,1)-24*rhodet(kv,jv)*rh

A-6~8



1 ov(kv,jv,1))/rho(kv,jv,1)**5

deeddd(0,0,3) = -6*rhodet(kv,jv)/rho(kv,jv,l)**
4

deeddd(O,l,O) = -(6*roudet(kv,jv)*rho(kV,jv,1)-24*rhodt(ky',jT)*rh
1 ou(kv,jv,1))/rho(kY,jv,1)**5
deeddd(0,l,1) = -6rhodet(kv,jv)/rho(kv,jv,l)**

4

deeddd(0, 2,0) = - (6*rovdet(kv, jv) *rho(kv, iv, 1)-24*rhodet(kv, jv) *rb

1 ov(kv,jv,1))/rho(kv,jvY1)**
5

deeddd(O,2,2) = -6*rhodet(kv,jv)/rho(kv,jv,l)**
4

deeddd(O,3,O) = .-*rhodet(kv,jv)/rho(kv,jy,l)**
4

deeddd(1,0,0) = -(6*roudet(kv,jv)*rho(kv,jv,l)-24*rhodet(kv,jv)*rh
1 ou(kv,jv,l))/rho(kv,jv,1)**S
deeddd(1,0,1) = -6*rhodet(kv,jv)/rIho(kv,jv,l)**

4

deeddd(1,1,0) = -6*rhodet~kv,jv)/rho(kv,j~v,l)**
4

deeddd(2,0,0) = -(6*rovdet(kv, iv) *rho(kyv, ,)-24*rhodet(kv, jv) .rh

1 ov(kv,jv,l))/rho(kv,jv,1)**S
deeddd(2,0,2) = -6*rhodet(kv,jv)/rho(kv,jv,l)**

4

deeddd(2,2,0) = -6*rhodet~kv,jv)/rho(kv,jvul)**
4

deeddd(3,O,O) = -6*rhodet(kv,jv)/rho(kv,.iv,l)**
4

deeddu(O,0,0) = -(-12*rhov(kv, jv,1) **2-12*rhou(kv, jv,1) **2+8*rho(k

1 v, jr,l) *rhoe(kv,jv,l))/rho(kv,jv,l)**5
deeddu(0,0,1) = -6*rhou(kv,jv,1)/rho(kv,jv,l)**

4

deeddu(0,O,2) = -6*rhov(kv,jv,1)/rho(kv,jv,l)**4
deeddu(O,0,3) = 2/rho(kv,jv,l)**3
deeddu(O,1,O) = -6*rhou(kv,jv,1)/rho(kv,jv,1)**

4

deeddu(O,1,1) = 2/rho(kv,jv,1)**3
deeddu(0,2,0) = -6*rhov(kv,jv,1)/rho(kv,jv,l)**4
deeddu(0,2,2) = 2/rho(kv,jv,l)**3
deeddu(0,3,0) = 2/rho(kv,jv,l)**3
deeddu(1,0,0) = -6*rhou(kv,jv,1)/rho(kv,jv,l)**

4

deeddu(1,0,1) = 2/rho(kv,jv,1)**3
deeddu(1,1,0) = 2/rho(kv,jv,1)**3
deeddu(2,0,0) = -6*rhov(kv,jv,1)/rho(kv,jv,l)**4
deeddu(2,0,2) = 2/rho(kv,jv,l)**3
deeddu(2,2,0) = 2/rho(kv,jv,1)**3
deeddu(3,0,0) = 2/rho(kv,jv,1)**3
deedvd(0,0,0) = .-(-12*rhov(kv,jv,1)**2-12*rhou(kv,.iv,)**2*rho(k

1 V, jv, 1) *rhoe (kv, jv, 1)) /rho (ky,jv,l1) **5
deedvd(0,0,1) = -6*rhou(kv, jv,l)/rho(kv, jv,1) **4
deedvd(0,0,2) = -6*rhov(kv,jv,l)/rho(kv,jv,1)**4
deedvd(0,0,3) = 2/rho(kv,jv1l)**3
deedvd(0,1,0) = -6*rhou(kv,jv,l)/rho(kv,jv,l)**

4

deedvd(0,1,1) = 2/rho(kv,jv,1)**3
deedvd(0,2,0) = -B*rhov(kv,jv,1)/rho(kv,jv,1)**

4

deedvd(0,2,2) = 2/rho(kv,jv,1)**3
deedvd(0,3,0) = 2/rho(kv,jv,1)**3
deedvd(1,0,0) = -6*rhou(kv,jv,1)/rho(kv,jv,l)**

4

deedvd(1,0,1) = 2/rho(kv,jv,l)**3

* deedvd(2,0,0) = -6*rhov(kv, jv, 1)/rho(kv, jv,1) **4
deedvd(2,O,2) = 2/rho(kv,jv,l)**3

4deedvd(2,2,0) = 2/rho(kv,jv,l)**3
deedvd(3,O,0) = 2/rho(kv~jv,l)**3
deevdd(0,0,0) = -(-12*rhov(k,jv,)**212*rhou(k,jv,)*

2 8*rho(k

1 v,jv,1)*rhoe(kv,jv,1))/rho(kv,jv,l)**S
deevdd(0,0,1) = -6*rhou(kv,jv,l)/rho(kv,jv,1)**

4

deevdd(0,0,2) = -6arov(kv,jv,l)/rho(kV,jv,l)**
4

%) deevdd(0,0,3) = 2/rho(kv,jv,1)**3

deevdd(0,1,O) = -6*rhou(kv,jv1l)/rho(kv,jv,l)**
4Fdeevdcl(0,1,1) = 2/rho(kv,jv,l)**3



deevdd(O,2,O) = -6*rhov(kv,jv,l)/rho(kv,jv,l)**4
deevdd(0,2,2) = 2/rho(kv,jv,l)**3
deeydd(0,3,0) = 2/rho(kv,jv,1)**3
deevdd(1,0,0) = -6*rhou(kv,jv,1)/rho(kv,jv,l)**4
deevdd(1,0,1) = 2/rho(k'v,jv,1)**3
deevdd(1,1,0) = 2/rho(kv,jv,l)**3
deevdd(2,0,0) = -8*rhov(kv,jv,1)/rho(kv,jv,1)**4
deevdd(2,0,2) = 2/rho(kv,jv,1)**3
deevdd(2,2,0) =2/rho(kv,jv,1)ac*3
deevdd(3,0,O) = 2/rho(kv,jv,l)'e*3

txxddd(O,O,O) = -rrmu(kv, iv) *(2*dvzddd(0,0,0) *zty(kv, jv, 1)-4*duzdd
1d(O,O,O) *ztx(kv, iv, 1)+2*dveddd(O,O,0)*ety(kv, jv,1)-4*dueddd(0,0

2 0O)*etx(kv,jv,l))/3.0
txxddd(O,O,1) = rrmu(kv,jv)*(4*duzddd(O,0,1)*ztx(kv,jv,1)+4*dueddd
1 (O,O,1)*etx(kv,jv,1))/3.O

txxddd(O,O,2) = -rrmu(kv,jv)*(2*dvzddd(O,0,2)*zty(kv,jv,l)+2*dvedd
1 d(O,O,2)*ety(kv,jv,1))/3.0

txxddd(O,1,O) = rrmu(kv,jv)*(4*duzddd(0,1,O)*ztx(kv,jv,1)+4*dueddd
1 (O,1,0)*etx(kv,jv,1))/3.0

txxddd(O,2,O) = -rrmu(kv,jv)*(2*dvzddd(O,2,O).sty(kv,jv,l)+2*dvedd
1 d(O,2,O)*ety(kv,jv,l))/3.O

txxddd(1,0,0) = rrmu(kv,jv)*(4*duzddd(1,O,0)*ztx(kv,jv,1)+4*dueddd
1 (1,O,O)*etx(kv,jv,1))/3.O

* txxddd(2,O,0) = -rrmu(kv,jv)*(2*dvzddd(2,0,0)*zty(kv,jv,1)+2*dvedd
1 d(2,0,O)*ety(kv,jv,1))/3.0

txxddu(0,O,O) = -rriu(kv,jv)*(2*dvzddu(0,0,)*zty(kv,jv,l)-4*duzdd
A1 u(0,O,0)*ztx(kv,jv,l))/3.0

txxddu(0,O,1) = 4.O*duzddu(O,O,1)*rrmu(kv,jv)*ztx(kv,jv,1)/3.0
txxddu(O,O,2) = (-2.O)*dvzddu(0,O,2)*rrmu(kv,jv)*zty(kv,jv,1)/3.O
txxddu(0,1,O) = 4.O*duzddu(0,1,)*rrnu(kv, jv)*ztx(kv,jv,l)/3.0
txxddlu(0,2,0) = (-2.0)*dvzddu(0,2,)*rru(kv,jv)*zty(kv,jv,1)/3.O
txxddu(1O0,0) = 4.0*duzddu(1,O,0)*rrmu(kv,jv)*stx(k-v,jv,1)/3.0
txxddu(2,O,O) = (-2.O)*dvzddu(2,0,O)*rrmu(kv,jv)*zty(kv,jv,)/3.O
txxddu(0,0,0) = -rrmu(kv, iv) *(2*dveddv(O,0,0) *ety(kv, iv, 1)-4*duedd
1 v(O,O,O)*etx(ky,jv,1))/3.O

txxddu(0,O,1) = 4.O*dueddv(O,0,1)*rrmu(kv,jv)*etx(kv,jv, 1)/3.0
txxddu(0,O,2) = (-2.0) *dveddv(O,0,2)*rrmu(kv, jv) *ety(kv,jv,1)/3.O
txxddu(0, 1,0) = 4.0*dueddv(O,1,0)*rrmu(kv,jv)*etx(kv,jv,1)/3.O
txxddu(O,2,O) = (-2.0)*dveddv(O,2,O)*rrmu(kv,jv)*ety(kv,jv,l)/3.0
txxddu(1,O,O) = 4.0*dueddv(1,O,0)*rrmu(k-v,jv)*etx(kv,jv,1)/3.0
txxddu(2,0,O) = (-2.0) *dveddv(2,O,O)*rrmu(kv,jv)*ety(kv, jv,1)/3.0
txxdud(O,O,0) = -rrrnu(kv, jv) *(2*dvzdud(0,0,0) *zty(kr, jv, 1)-4*dusdu

*1 d(0,O,0)*ztx(kv,jv,1))/3.0
txxdud(0,0, 1) = 4.0*duzdud(0,0, 1)*rrmu(kv, jv) *ztx(kv, jv, 1)/3.O
txxdud(O,0,2) = (-2.0) *dvzdud(0,0,2) *rrmu(kv,jv)*zty(kv,jv,1)/3.0
txxdud (0,1,0) = 4.O*dusdud(0,1,0)*rrmu~kv,jv)*ztx(kv,jv, 1)/3.0
txxdud(0,2,0) = (-2.0) *dvzdud(0,2,O) *rrmu(kv, jv) *zty(kv,jv,1)/3.0
txxdud(1,0,0) = 4.0*duzdud(l,0,0)*rrmu(kv,jv)*ztx(kv,jv,1)/3.0

* txxdud(2,0,0) = (-2.0) *dvzdud(2,0,0) *rruau(kv, jv) *zty(kv, iv, 1)/3.0
txxdvd(0,0,0) = -rrmu(kv,jv)*(2*dvedvd(0,0,0)*ety(kv,jv,1)-4*duedy
1 d(0,0,0)*etx(kv,jv,1))/3.0

txxdvd(0,0,1) = 4.0*duedvd(0,0,1)*rrmu(kv,jv)*etx(kv,jv,1)/3.0
txxdvd(0,0,2) = (-2.0) *dvedvd(0,0,2)*rrmu(kv,jv)*ety(kv,jv,1)/3.0
txxdvd(0,1,O) =4.0*duedvdCO,1,O)*rrmu(kv,jv)*etx(kv,jv,1)/3.0
txxdvd(0,2,0) =(-2.0) *dvedvd(0,2,0) *rrmu(kv, jv) *ety(kv, jv, 1)/3.0
txxdvd(1,0,O) = 4.O*duedvd(1,0,O)*rrmu(kv,jv)*etx(kv,jv,1)/3.0
txxdvd(2,0,0) = (-2.0)*dvedvd(2,0,0)*rrmu(kv,jv)*ety(kv, jv,1)/3.0
txxudd(0,O,O) = -rrmu(kv,jv)*(2*dvzudd(0,0,0)*zty(kv,jv,1)-4*duzud
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1 d(0,0,0)*ztx(ky,jv,l))/3.0
txxudd(0,0, 1) = 4.0*duzudd(0,0, 1) *rrau(kv, jv)*ztx(kv,jv, 1)/3.0
txxudd(0,0,2) = (-2.0)*dvzudd(0,0,2)*rrmu(kV,jv)*zty(kv,iv,l)/

3.0

txxudd(0,i ,0) = 4.0*duzudd(0,1,0)*rrmu(kv,jv)*Stx(kv,jvdl)/
3.O

txxudd(0,2,0) = (-2.0)*dvzudd(0,2,0)*rrmu(kv,jV)*zty(kv,jY, 1)/3.0

txxudd(1,O,O) =4.O*duzudd(1,O,O)*rrmu(kv,jv)*Stx(kv,jv',l)/
3.0

txxudd(2,O,O) = (-2.0) *dvzudd(2,0,0)*rrmu(kv,jv)*zty(kY,jv,l)/3.
0

*txxvdd(O,O,O) = -rrmu(kv,jv)*(2*dvevdd(O,O,O)*ety(kv,jv,l)-4*duevd
I d(O,O,0)*etx(kv,jv,1))/3.0
txxvdd(0,0,1) = 4.O*duevdd(0,0,1)*rrmu(kv,jv)*etx(kv,jv,l)/

3.0

txxvdd(O,O,2) =(-2.0)*dvevdd(O,0,2)*rrznu(kv,jv)*ety(kv, jv,1)/3.O
txxvdd(O, 1,0) = 4.0*duevdd(0, 1,O)*rrmu(kv,jv) *etx(kv, jv, 1)/3.0
txxvdd(O,2,O) = (-2.0)*dvevdd(0,2,0)*rrmu(kv,jv)*ety(kv, jv,1)/3.0
txxydd(1 ,0,0) =4.0*duevdd(1,0,0) *rrmu(kv,jv)*etx(kv, jv,l)/

3.O
txxvdd(2,0,0) = (-2.0) *dvevdd(2,0,0)*rrmu(kv, jv)*ety(kv, jv,1)/3.0

txyddd(0,0,O) = rrmu(kv, iv) *(duzddd(O,0,0)*zty(kv,jv, 1)+dvzddd(0,0
1 ,0)*ztx(kv, jv, l)+dueddd(0,0,0)*ety(kv,jv,l)+dveddd(0,0,0)*etx(k
2 Y,jv,l))

4 txyddd(0,0, 1) = rrmu(kv, jv)*(duzddd(0,0,1)*zty(kv,jv, 1)+dueddd(0,0
1 ,1)*ety(kv,jv,l))
txyddd(0,0,2) = rrmu(kv, iv) *(d'zddd(0,0,2)*ztx(kv, iv, 1)+dveddd(0,0

1 ,2)*etx(kv,jv,l))
txyddd(0,1,0) = rrmu(kv,jv)*(duzddd(0,1,0)*zty(kv,jv,l)+dueddd(O,I

* 1 ,0)*ety(kv,jv,l))
txyddd(0,2,0) = rrmu(kv, jv)*(dvzddd(0,2,0) *ztx(kv, iv,1) +dveddd(0,2
1 ,0)*etx(kv,jv,l))
txyddd(1,0,0) = rrmu(kv, iv) *(duzddd(1,0,0) *zty(kv, .v, 1)+dueddd(1,0

1 ,0)*ety(kv,jv,l))
txyddd(2,0,0) =rrmu(kv, jv) *(dvzddd(2,0,0) *ztx(kv,jv,1)+dveddd(2,0

I , 0)*etx (ky, jv, 1))
txyddu(0,0,0) = rrmu(kv, jv) *(duzddu(0,0,0) *zty(kv, jv, 1)+dvzddu(0,0
1 ,0)*ztx(kv,jv,l))
txyddu(0,0, 1) = duzddu(0,0, 1) *rrmu(kv, jv) *zty(kv,jv, 1)
txyddu(0,0,2) = dvzddu(0,0,2) *rrmu(kv, jv)*ztx(kv, jv, 1)
txyddu(0,1,0) = duzddu(0,1,0)*rrmu(kv,jv)*zty(kv,jv,l)
txyddu(0,2,0) = dvzddu(0,2,0)*rrmu(kv,jv)*ztx(kv,jv,l)
txyddu(1 ,0,0) = duzddu(1,0,0) *rrmu(kv,jv) *zty(kv,jv, 1)
txyddu(2,0,0) = dvzddu(2,0,0)*rrmu(k'v,jv)*ztx(kv,jv,l)
txyddu(0,0,0) = rrmu(kv, jv) *(dueddv(0,0,0)*ety(kv,jv,1) +dveddv(0,0

1 ,0)*etx(kv,jv,l))
txyddu(0,0, 1) = dueddv(0,0,1) *rrmu(kv,jv) *ety(kv, jv, 1)

* txyddu(0,0,2) = dveddv(0,0,2) *rrmu(kv, jv) *etx(kv, jv, 1)
61txyddu(0, 1,0) = dueddv(0, 1,0) *rrmu(kv,jv)*ety(kv,jv,l)

txyddu(0,2,0) = dveddv(0,2,0)*rrinu(kv,jv)*etx(kv,jv,l)
txyddu(1,0,0) = dueddv(1,0,0)*rrmu(kv,jv)*ety(kv,jv,l)
txyddu(2,0,0) = dveddv(2,0,0)*rrmu(kv,jv)*etx(kv,jv,l)
txydud(0,0,0) = rrmu(kv~jv)*(duzdud(0,0,0)*zty(kY,jv,1)+dvzdud(O,O
1 ,0)*ztx(kv,jv,l))

*txydud(0,0,1) = duzdud(0,0,1)*rrmu(kv,jy)*zty(kv,jv,l)
txydud(0,0,2) = dvzdud(0,0,2)*rrmu(kv,jv)*ztx(kv,jv,l)
txydud(0,1 ,O) = duzdud(0,1,0)*rrmu(kv,jv)*zty(kv,jv,l)
txydud(0,2,0) = dvzdud(0,2,0)*rrmu(kv,jv)*ztx(kv,jv,l)
txydud(1,0,0) = duzdud(1,0,0)*rrmu(kv,jv)*zty(kv,jv,l)
txydud(2,O,0) = dvzdud(2,0,0)*rrmu(kv,jv)*ztx(kvjV,l)

*txydvd(0,0,0) = rrmu(kv,jv)*(duedvd(0,0,0)*ety(kv,jv,1)+dvedvd(O,O
1 0O)*etx(kv,jv,l))

Ktxydvd(0,0,1) = duedvd(0,0,1)*rrmu(kv,jv)*ety(kv,jv,l)
txydvd(0,0,2) = dvedvd(0,0,2)*rrmu(kv,jv)*etx(kv,jv,l)



txydvd(0,l,O) = duedvd(0,1,O)*rrmu(kv,jv)*ety(kv,jv,1)
txydvd(O,2,O) = dvedvd(0,2,O)*rrmu(kv,jv)*etx(kv,jv,l)
txydvd(l,O,O) = duedvd(1,O,0)*rrmu(kv,jv)*ety(kv,jv1l)
txydvd(2,O,O) = dvedvd(2,0,O)*rrmu(kv,jv)*etx(kv,jv,l)
txyudd(0,0,0) = rrmu(kv,jv)*(duzudd(O,0,0)*zty(kv,jv,1)+dvzudd(O,0
1 0O)*ztx(kv,jv,l))
txyudd(O,0, 1) = duzudd(O,O,1) *rrmu(kv,jv) *zty(kv,jv,1)
txyudd(0,O,2) = dvzudd(0,O,2)*rrmu(kv,jv)*ztx(kv,jv,l)
txyudd(O, 1,0) = duzudd(0,1,0)*rrmu(kv, jv) *zty(kv,jv, 1)
txyudd(0,2,0) = dvzudd(O,2,O)*rrmu(kv,jv)*ztx(kv,jv,l)
txyudd(l,0,O) = duzudd(l,0,O)*rrmu(kv,jv)*zty(kv,jv,1)
txyudd(2,0,O) = dvzudd(2,0,O)*rrmu(kv,jv)*ztx(kv,jv,l)
txyvdd(O,0,O) = rrmu(kv,jv)*(duevdd(O,O,O)*ety(kv,jv,l).dvevdd(0,O
1 0O)*etx(kv,jv,l))
txyvdd(O,0,1) = duevdd(0,0,1)*rrmu(kv,jv)*ety(kv,jv,l)
txyvdd(0,0,2) = dvevdd(0,0,2)*rrmu(kv,jv)*etx(kv,jv,l)
txyvdd(0, 1,0) = duevdd(O, 1,0)*rrmu(kv,jv)*ety(kv,jv,1)
txyvdd(0,2,0) = dvevdd(fl,2,0)*rrmu(kv,jv)*etx(kv,jv,l)
txyvdd(1,0,0) = duevdd(1,O,O) *rrmu(cv, v) *ety(kv,jv,1)
txyvdd(2,0,0) = dvevdd(2,0,0)*rrahu(kv,jv)*etx(kv,jv,1)

tyyddd(0,O,0) = rrnu(kv,jv)*(4*dvzddd(0,0,0)*zty(kv,jv,1)-2*duzddd
1 (0,0,0)*ztx(kv,jv,l)+4*dveddd(0,0,0)*ety(kv,jv,1)-2*dueddd(0,0,
2 0)*etx(kv,jv,1))/3.0

* tyyddd(0,0,1) = -rrmu(kv,jv)*(2*duzddd(0,0,1)*ztx(kv,jv,l)+2*duedd
1 d(0,0,1)*etx(kv,jv,1))/3.0
tyyddd(0,0,2) = rrmu(kv,jv) *(4*dvzddd(0,0,2) *zty(kv,jv, 1)+4*dveddd
1 (0,0,2)*ety(kv,jv,1))/3.0
tyyddd(fl;1,0) = -rrmu(kv,jv\).(2*duzddd(0,1,0)*ztx(kv,jv,l)+2*duedd
1 d(0,1,0)*etx(kv,jv,1))/3.0
tyyddd(0,2,0) = rrmu(kv,jv)*C4*dvzddd(0,2,0)*zty(kv,jv,l)+4*dveddd
1 (O,2,0)*ety(kv,jv,1))/3.0
tyyddd(1,0,0) = -rrmu(kv,jv)*(2*duzddd(1,0,0)*ztx(kv,jv,1)+2*duedd
1 d(1,0,0)*etx(kv,jv,1))/3.0
tyyddd(2,0,O) = rrmu(kv,jv)*(4*dvzddd(2,0,0)*zty(kv,jv,1)+4*dveddd
1 (2,0,0)*ety(kv,jv,1))/3.0
tyyddu(0,0,0) = rrmu(kv, iv) *(4*dvzddu(0,0,0) *zty(kv, jv, 1)-2*duzddu
1 (0,0,0)*stx(kv,jv,1))/3.0
tyyddu(0,0,1) = (-2.0)*duzddu(0,0,1)*rrmu(kv,jv)*ztx(kv,jv,1)/3.0
tyyddu(0,0,2) = 4.0*dvzddu(0,0,2)*rrmu(kv,jv)*zty(kv,jv,1)/3.0

4tyyddu(0,1,0) = (-2.0)*duzddu(0,1,0)*rrmu(kv,jv)*ztx(kv,jv,1)/3.O
tyyddu(0,2,0) = 4.0*dvsddu(0,2,0)*rrmu(kv,jv)*zty(kv,jv,1)/3.0
tyyddu(1 ,0,0) = (-2.0)*duzddu(1,0,0)*rrmu(kv,jv)*ztx(kv,jv,1)/3.0
tyyddu(2,0,0) = 4.0*dvzddu(2,0,O)*rrau(kv,jv)*sty(kv,jv,1)/3.0
tyyddu(0,O,0) = rrmu(kvjv)*(4*dveddv(0,0,0)*ety(kv,jv,l)-2*dueddv

1 (0,0,0)*etx(kv,jv,1))/3.0
tyyddu(0,0,1) = (-2.0)*dueddv(0,0,1)*rrmu(kv,jv)*etx(kv,jv,l)/3.0
tyyddu(O,0,2) = 4.0*dveddv(O,0,2)*rrmu(kv,jv)*ety(kv,jv, 1)/3.0
tyyddu(0, 1,0) = (-2.0) *dueddv(0, 1,0) *rrmu(kv, jv)*etx(kv, jv, 1)/3.0

*tyyddu(0,2,0) = 4.0*dveddv(0,2,0)*rrmu(kv,jv)*ety(kv,jv,1)/3.0
tyyddu(1,0,0) = (-2.O)*dueddv(1,0,0)*rrmu(kv, jv) *etx(kv, iv, 1)/3.0
tyyddu(2,0,0) = 4.0*dveddv(2,0,0)*rrmu(kv, iv) *ety(kv, jv,1)/3.0
tyydud(0,0,0) = rrzu(kv,jv)*(4*dvzdud(0,0,0)*zty(kv,jv,l)-2*duzdud
1 (0,0,0)*ztx(kv,jv,1))/3.0
tyydud(0,0, 1) = (-2.0)*duzdud(0,0, 1)*rrznu(kv, jv)*ztx(kv, iv, 1)/3.0
tyydud(0,0,2) = 4.0*dvzdud(0,0,2)*rruu(kv,jv)*zty(kv,jv,1)/3.0
tyydud(0, 1,0) = (-2.0)*duzdud(0, 1,0) *rruxu(kv, jv)*ztx(kv, jv, 1)/3.0
tyydud(0,2,0) = 4.0*dvzdud(0,2,0)*rrmu(kv,jv)*zty(kv,jv,1)/3.0
tyydud(1,0,0) = (-2.0)*duzdud(1,0,0)*rrnu(kv,jv)*ztx(k,jv1l)/3.0
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tyydud(2,O,O) = 4.0*dvzdud(2,O,O)*rrmu(kv,jv)*zty(ky,jv,l)/3.O
tyydvd(O,O,0) =rrmu(kv,jv)*(4*dvedvd(O,,)*ety(k,jv,)2*duedvd
1 (O,O,O)*etx(kv,jv,1))/3.0
tyydvd(0,O,1) = (-2.O)*duedvd(0,0,1)*rrmu(kv,jv)*etx(kv,jv,l)/3 .O
tyydvd(O,0,2) = 4.O*dvedvd(0,0,2)*rrau(kv,jv)*ety(kv,jv,l)/3.O
tyydvd(0,1,0) = (-2.0)*duedvd(0, l,O)*rrmu(kv, jv)*etx(kv, iv, 1)/3.0
tyydvd(0,2,O) =4.O*dvedvd(0,2,O)*rrmu(kv,jv)*ety(kv,jv,l)/

3 .O
tyydvd(1 ,0,O) =(-2.O)*duedvd(1,0,O)*rrmu(kv,jv)*etx(kv,jv,l)/

3.0
tyydvd(2,O,O) =4.O*dvedvd(2,0,O)*rrmu(kv,jv)*ety(kv,jv,l)/3.O
tyyudd(0,O,O) = rrmu(kv,jv)*(4*dvzudd(O,O,0)*zty(kv,jY,1)-2*dusudd
1 (0,0,O)*ztx(kvjv,l))/3.0
tyyudd(O,0,1) = (-2.O)*duzudd(O,O,1)*rrmu(kv,jv)*ztx(kr,jv,1)/3.O
tyyudd(O,O,2) = 4.O*dvzudd(0,O,2)*rriuu(kv,jv)*zty(kv,jv,1)/3.O
tyyudd(0, 1,0) =(-2.0) *duzudd(0,1,0)*rrmu(kv,jv)*stx(kv,jY,1)/3.0
tyyudd(0,20O) =4.O*dvzudd(0,2,0)*rrmu(kv,jv)*zty(kv,jv,l)/3.O
tyyudd(1 ,0,O) = (-2.0)*duzuddC1,0,0)*rrmu(kv,jv)*ztx(kv, jv, 1)/3.0
tyyudd(2,O,O) =4.0*dvzudd(2,O,0)*rrmu(kv,jv)*zty(kv,jv,l)/3.O
tyyvdd(O,O,0) = rrnu(kv,jv)*(4*dvevdd(0,0,O)*ety(kv,jv,l1>2*dievdd
1 (0,O,0)*etx(kv,jv,l))/3.0
tyyvdd(0,0,1) = (-2.O)*duevdd(O,0,1)*rrmu(kv,jv)*etx(kv,jv,1)/3.0
tyyvdd(O,0,2) =4.0*dvevdd(O,O,2)*rrmu(kv,jv)*ety(kv,jv,1)/3.O
tyyvdd (0,1, 0) =(-2.0)*duevdd(0,1,O) *rrmu(kv, jv)*etx(kv, iv, 1)/3.0
tyyvdd(0,2,O) = 4.0*dvevdd(0,2,0)*rrmu(kv,jv)*ety(kv,jv,1)/3.0
tyyvdd(1,0,O) = (-2.0)*duevdd(1,0,O)*rrmu(kv,jv)*etx(kv,jv,l)/3.0

*tyyvdd(2,0,0) = 4.0Idvevdd(2,0,0)*rrmu(kv,jv)*ety(kv,jv,l)/3.0
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bxddd(0,0,0) = (rrmu(kv,jv)*rho(kv,jv,1)**4*(dezddd(0,O,O)*ztx(kv,
1 jv,1) *gamma+deeddd(0,0,0) *etx(kv, jv, )*garnaa)+pr*(rho(kv, jv,1) *
2 *3* (rhov(kv, iv, 1)*txyddd(0,O,O)+rhou(kv,jv, 1)*txxddd(O,O,O))+rh
3 o(kv,jv,1)**2*(-3*rhov(kv,jv,1)*txyddOO-3*rhou(kv,jv,l)*txxddOO
4 )+rho(kv,jv,1)*(6*rhov(kv,jv,l)*txydO+6*rhou(kV,jY,l)*tXXdO)B6*
5 rhov(kv,jv,l)*txy-6*rhou(kv,jv,l)*txx))/(rho(kv,iv,1)**4*pr)
bxddd(0,O, 1) = (rrmu(kv,jv)*rho(kv,jv,l)**3*(dezddd(0,O,1)*ztx(kv,
1 jv, 1)*gamma+deeddd(O,O,1)*etx(kv,iv,l)*gaama)+pr*(rho(kv,iv,l)*
2 *2*(rhov(kv,jv,l)*txyddd(0,O,1)4-rhou(kv,jv,l)*tlxddd(0,O,1)+txx
3 ddOO)+rho(kv,jv,1)*(-2*rhov(kv,jv,1)*txydd01-2*rhou(kv,jv,1)*tx
4 xddOl-2*txxdO) +2*rhov(kv, jv,1) *txydl+2*rhou(kv, iv,1) *txxdl+2*tx
5 x))/(rho(kv,jv,l)**3*pr)
bxddd(0,O,2) = (rrmu(kv, jv) *rho(kv, jv,1) **3*(dezddd(O,O,2)*stx(kv,
1 jv,1) *gamma+deeddd(O,O,2)*etx(kv,jv,1)*gamma)4-pr*(rho(kv,jv,1)*

.J~.2 *2*(rhov(kv,jv,1)*txyddd(O,O,2)+txydd0O+rhou(kv,jv,1)*txxddd(,
3 0,2)) +rbo(kv, iv, 1) *(-2*rhov(kv, iv,1) *txydd02-2*txyd0-2*rhou(kv,
4 iv,1) *txxddO2) +2*rhov(kv,jiv,1) *txyd2+2*txy+2*rhou(kv, jv,1) *txxd
5 2))/(rho(kv,jv,1)**3*pr)
bxddd(O,0,3) = rrmu(kv,jv)*(dezddd(0,0,3)*ztx(kv,jv,1)*gazna+deedd
1 d(0,0,3)*etx(kv,jv,l)*gamma)/pr
bxddd (0,1,0) = (rrmu(kv, jv) *rho(kv, jv,1) **3*(dezddd(0,1,O)*ztx(kv,
1 jv,1) *gammna+deeddd(0, 1,0)*etx(kv, jv, 1)*gamnma)+pr*(rho(kv, jv, 1)*
2 *2* (rhov(kv,jv,1)*txyddd(0,1,0)+rhou(kv,jv,1)*txxddd(0,1,0)+txx
3 ddOO) +rho(kv, iv, 1) *(rhov(kv, jv,1) * (-txyddlO-txydd0l)+rhou(kv, jv

* 4 ,1) *(-txxddl0-txxdd0l) -2*txxd0)+2*rhov(kv,jiv,1) *txydl+2*rhou(kv
5 ,jv,1)*txxdl+2*txx))/(rho(kv,jv,l)**3*pr)
bxddd(0,1, 1) = (rrmu(ky, jv) *rho(kv, jv,1) **2* (dezddd(O,1 ,1)*ztx(kv,
1 jv,1) *gamma+deeddd(0,1,1) *etx(kv, jv,1) *gamma) ipr* (2*rho(kv, jv, 1
2 )*txxddOl-2*txxdl))/(rho(kv,jv,1)**2*pr)
bxddd (0, 1,2) = (rho(kv, jv,1) * (txydd0l+txxddO2) -txydl-txxd2) /rho(kv
1 ,jv,l)**2
bxddd(0,2,0) = (rrmu(kv,jv) *rho(kv,jv, 1)**3*(dezddd(0,2,0)*stx(kv,

1 v,*gauma+deeddd(0.,2,0)*etx(kv,jv,1) *gaama)+pr*(rho(kv,jv,1)*
2 *2*(rhov(kv,jv,1)*txyddd(0,2,0)+txydd0O+rhou(kv,jv,1)*txxddd(0,
3 2,0)) .rho(kv, iv, 1) *(rhov(kv, iv, 1) *(-txydd2O-txydd02) -2*txyd0+rh
4 ou(kv,jv,l)*(-txxdd20-txxdd02))+2*rhov(kv,jv,l)*txyd2+2*txy+2*r
5 hou(kv, iv,1) *txxd2))/(rho(kv, jv,1) **3*pr)
bxddd(0,2, 1) = (rho(kv,jiv,l1) *(txydd0l+txxdd02)-txydl-txxd2) /rho(kv
1 ,jv,l)**2

J ~bxddd(0,2,2) = (rrau(kv, iv) *rho(kv, iv, 1)**2*(dezddd(0,2,2) *ztx(kv,
1 iv,1) *gamma+deeddd(0,2,2)*etx(kv, iv,1) *ganma)+pr* (2*rho(kv, jv, 1
2 )*txydd02-2*txyd2))/(rho(kv,jv,l)**2*pr)

* bxddd(0,3,0) = rrmu(kv,jv)*(dezddd(0,3,0)*ztx(kv,jv,1)*gamma+deedd
1 d(0,3,0)*etx(kv,jv,)*gma)/pr
bxddd(1 ,0,0) = (rrmu(kv,jv)*rho~kv,jv,1)**3*(dezddd(1,0,0)*ztx(kv,
1 jv,1) *gamma+deeddd(1,0,O)*etx(kv,jv,1)*gaama)+pr*(rho(kv,jv,1)*
2 *2*(rhov(kv, jv,1)*txyddd(1,0,O)+rhou(kv,jv,l).*txxddd(1,O,0)+txx
3 ddOO)+rho(kv,jv,1)*(-2*rhov(kv,jv,1)*txyddl0-2*rhou(kv,jv,1)*tx
4 xddl0-2*txxd0)+2*rhov(kv,jv,1)*txydl+2*rhou(kv,jv,1)*txxdl+2*tx

*5 x))/(rho(kv,jv,l)**3*pr)
bxddd(1,0,1) = (rrmu(kv,jv)*rho(kv,jv,1)**2*(dezddd(1,0,1)*ztx(kv,
1 jv,1)*gamma+deeddd(1,0,1)*etx(kv,jv,1)*gamma)+pr*(rho(kv,jv,1)*
2 (txxddlO+txxddol)-2*txxdl))/Crho(kv,jv,1)**2*pr)
bxddd(1 ,0,2) = (rho(kv, jv, 1) *(txyddlO+txxddO2) -txydl-txxd2) /rho(kv
1 ,jv,l)**2

* bxddd(1,1,0) = (rrmu(kv,jv)*rho(kv,jv,1)**2*(dezddd(1,1,0)*ztx(kv,
1 jv,1)*gamma+deeddd(1,1,0)*etx(kv,jv,1)*gamma)+pr*(2*rho(kv,jv,1
2 )*txxddlC-2A*txxdl))/(rho(kv,jv,1)*.2*pr)
bxddd(1,2,O) = (rho(kv,jv, 1)*(txyddl0+txxdd20)-txydl-txxd2)/rho(kv
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bxddd(O,0,0) = (rrmu(kv,jv)*rho(kv,jv,1)**4*(desddd(0,0,O)*Stx(kV,
1 jv,l) *gamaiadeeddd(O,0,0) *etx(kv, v, 1) *gamma) +pr* (rho(kv,jv,1) *
2 *3*(rhov(kv,jv,l)*txyddd(0,0,0)+rhou(kv,jv,1)*txxddd(0,0,0))+rh
3 o(kv,jv,l)**2*(-3*rhov(kv,jv,1)*txyddOO-3*rhou(kv,jv,1)*txxdd0O
4 )+rho(kv,jv,1)*(6*rhov(kv,jv,1)*txyd0+6*rhou(kv,jv,l)*,WxxdO>-6*
5 rhov(kv,jv,l)*txy-6*rhou(kv,jv,l)*txx))/(rho(kv,jv,l)**4*pr)
bxddd(O,0,1) = (rrmu(kv,jv) *rho(kv, jv,1)**3* (dezddd(0,O, 1)*ztx(kv,
1 jv,l)*gamaazadeeddd(0,0,1)*etx(kv,jv,l)*gamma)ipr*(rho(kv,iv,1)*
2 *2* (rhov(kv, jv,l)*txyddd(O,0, 1)+rhou(kv, iv,1) *txxddd(O,O,1)+txx
3 ddOO)+rho(kv,jv,1)*(-2*rhov(kv,jv,1)*txydd~l-2*rhou(kv,jv,l)*tx
4 xdd~l-2*txxdO) +2*rhov(kv, jv,1) *txydl+2*rhou(kv, iv,1) *txxdl+2*tx
5 x))/(rho(kv,jv,1)**3*pr)

'I', bxddd(O,0,2) = (rruu(kv,jv)*rho(kv,jv,l)**3*(dezddd(O,O,2)*ztx(kv,
1 jv,l)*gatmma~deeddid(0,O,2)*etx(kv,jv,1)*gamma)-pr*(rho(kv,iv,l)*
2 *2*(rhov(kv,jv,1)*txyddd(O,O,2)+txydd0O+rhou(kv,jv,l)*txxddd(O,
3 0,2)) +rho(kv, jv, 1) *(-2*rhov(kv, iv,1) *txydd02-2*txyd0-2*rhou(kv..
4 jv,1) *txxdd02) +2*rhov(kv, jv,l) *txyd2+2*txy+2*rhou(kv,jiv,1) *txxd
5 2))/(rho(kv,jv,1)**3*pr)
bxddd(0,0,3) = rrmu(kv,jv)*(dezddd(O,0,3)*ztx(kv,jv,1)*gamma+deedd
1 d(0,O,3)*etx(kv,jv,'i)*gamma)/pr
bxddd(0, 1,0) = (rrmu(kv,jv)*rho(kv,jv,l)**3*(dezddd(O,1,0) *ztx(kv,
1 iv,1) *gamma+deeddd(0, 1,0)*etx(cv, iv,1) *gamma)+pr*(rho(kv,jv,1)*
2 *2*(rhov(kv,jv,1)*txvddd(0,1,0)+rhou(kv, jv,1)*txxddd(0,1,0)+txx
3 ddOO) +rho(kv, jv, 1) *(rhov (kv, iv,1) * (-txyddlO-txyddol) .4rhou(kv, jv

0 ~4 ,1) *(-txxddlO'-txxddol) -2*txxdO) +2*rhov (kv, jv,1) *txydl+2*rhou(kv
5 ,jv,l)*txxdl+2*txx))/(rho(kv,jv,l)**3*pr)
bxddd(0, 1,1) = (rrmu(kv, jv) *rho(kv,jv,1) **2* (dezddd(0, 1,1)*ztx(kv,
1 jv,l)*gaama~deeddd(0,1,1)*etx(kv,jv,1)*gamma)+pr*(2*rho(kv,iv,1
2 ) *txxdd~l-2*txxdl))/ (rho(kv, iv,1) **2*pr)
bxddd (0, 1,2) = (rho(kv,jiv,1) * (txydd~l+txxdd02) -txydl-txxd2) /rho (kv
1 ,jv,l)**2
bxddd(0,2,0) = (rrmu(kv,jv)*rho(kv,jv,1)**3*(dezddd(0,2,0)*z'tx(kv,
1 jv,1)*gamma+deeddd(O,2,0)*etx(kv,jv,1)*gatmma)+pr*(rho(kv,jv,1)*
2 *2*(rhov(kv,jv,1)*txyddd(O,2,0)+txydd00+rhou(kv,jv,1)*txxddd(O,
3 2,0)) +rho(kv, iv,1) * (rhov(kv, iv, 1) *(-txydd20-txyddO2) -2*txydOi-rh
4 ou(kv, iv,1) * (-txxdd2O-txxdd02))+2*rhov(kv, jv,1) *txyd2+2*txy-2*r
5 hou(kv,jv,1) *txxd2))/(rho(kv,jv,1)**3*pr)
bxddd (0, 2,1) = (rho(kv,jiv,1) * (txydd0l-itxxdd02) -txydl-txxd2) /rho(kv
1 j~v,l)**2
bxddd(0,2,2) =(rrmu(kv,jv)*rho(kv,jv,1)**2*(dezddd(0,2,2)*ztx(kv,
1 iv,1) *gamma+deeddd(O,2,2) *etx(kv, jv,1) *gaama)i+pr* (2*rho(kv,jv,1
2 ) *txydd02-2*txyd2))/(rho(kv,jiv,l1)**2*pr)

* bxddd(O,3,0) = rrmu(kv,jv)*(desdidd(0,3,0)*ztx(kv,jv,1)*gamma+deedd
1 d(0,3,0)*etx(kv,jv,1)*gamma)fpr
bxddd(1 ,0,0) = (rrmu(kv, jv) *rho(kv, jv,1) **3* (desddd(1,0,0) *ztx(kv,

*1 jy,1)*gamma+deeddd(1,0,0)*etx(kv,jv,1)*gamma)+pr*(rho(kv,jv,1)*
2 *2* (rhov(kv,jv, 1)*txyddd(1,0,0)i-rhou(kv, jv,1) *txxddd(1,0,0) +txx
3 ddOO).rho(kv,jv,1)*(-2*rhov(kv,jv,1)*txyddl0-2*rhou(kv,jv,1)*tx
4 xddlO-2*txxd0) +2*rhov (kv, iv,1) *txydl+2*rhou(kv, jv,1) *txxdl4-2*tx
5 x))f(rho(kv,jv,1)**3*pr)
bxddd(1 ,0,l) = (rrmu(kv,jv)*rho(kv,iv,1)**2*(dezddd(l,0,1)*ztx(kv,
1 jv,1)*gamma+deeddd(1,0,1)*etx(kv,jv,1)*gamma)+pr*(rho(kv,jv,1)*
2 (txxddl0+txxdd0l)-2*txxdl))/(rho(kv,jv,1)**2*pr)

bxddd(1 ,0,2) =(rho(kv, iv, 1) *(txyddl0+txxddO2) -txydl-txxd2) /rho(kv

bxddd(1,1,0) = (rrznu(kv, jv)*rho(kv,jv,1)**2*(dezddd(1,1,0)*ztx(kv,

bxddd (1,2,0) =(rho(kv, jv, 1) *(txyddl0+txxdd20) -txydl-txxd2)/rho(kv

F.A-75



1 ,jv,l)**2
bxddd(2,0,0) =(rrmu(kv, v) *rho(kv, jv, 1)**3* (dezddd(2,0,O) *ztx(kv,
1 jv,1) *gamma.4deeddd(2,0,)*etx(kv,jv,)*gama)+pr*(rh(kv,l)*
2 *2*(rhov(kv,jv,1)*txyddd(2,0,0)+txyddol+rhou(k,vl)*txxddd(2,
3 O,O))+rho(kv,jv,1)*(-2*rhov(kv,jv,l)*txydd2O-2*txydO.2*rhou(kv,
4 jv,l)*txxdd2O)+2*rhov(kv,jv,l)*txyd2+2*txy+2*rhou(kvjvl)*txxd
5 2))/(rho(kv,jv,1)**rF*pr)
bxddd(2,0, 1) = (rho(kv, jv,l) *(txyddol+txxdd2O) -txydl-txxd2) /rho(kv
1 ,jv,l)**2
bxddd(2,0,2) = (rrmu(kv,jv)*rho(kv,jv,1)**2*(dezddd(2,0,2)*ztx(kv,
1 jv,1) *gaama+deeddd(2,0,2) *etx(kv,jv, l)*gaLm-a)+pr*(rho(kv,jv,l)*
2 (txydd20+txydd02) -2*txyd2)) /(rho (ky,jiv,1) **2*pr)
bxddd(2, 1,0) = (rho(kv, jv, 1) *(txyddl0+txxdd2O) -txydl-txxd2)/rho (kv
1 ,jv,l)**2
bxddd(2 2,O) = (rrznu(kv, iv) *rho(kv, iv,1) **2* (dezddd(2,2,O) *ztx(kv,
1 iv, l)*gamma+deeddd(2,2,)*etx(k,jv1l)*gaLma)+pr*(2*rho(vyjv,
2 ) *txydd20-2*txyd2))/(rho(kv,jv,l1)**2*pr)
bxddd(3,0,O) = rrmu(kv,jv)*(dezddd(3,o,o)*ztx(kv,jv,l)*gama+deedd
1 d(3,O,O)*etx(kv,iv,l)*gamma)/pr
bxddu(O,O,0) = (dezddu(0,0,0) *rrmu(kv, jv)*rho(kv, jv,1) **3*ztx(kv, j
1 v,l)*gamma+pr*(2*rhav(kv,jv,l)*txyuo+rho(kvjvl)*(-.2*rhov(kvyj
2 vJ1)*txyduO0-2*rhou(kv,jv,l)*txxducy)+rh(k,vl)**2*(rhov(kv,
3 iv,1) *txyddu(0,0,0)+rhou(kv, iv,1) *txxddu(0,0,O))+2*rhou(kv, jv, 1
4 J*txxuO))/(rho(kv,jv,1)**3*pr)

* bxddu(0,0,1) = (dezddu(0,O,1)*rrmu(kv,jy)*rho(kv,jv,l)**3*ztx(kvyj
1 v,l)*gammna+pr*(2*rhov(kv,jv,l)*txyul+rho(kvj,)*(-.2*rhoy(kvyj
2 v,l)*txydu~l-2*rhou(kv,jv,l)*txxdu~l)+rho(kvjvl)**2*(rhov(ky,
3 iv,1) *txydduCO,0,1)+rhou~kvjv,l)*txxddu(0O1))+2*rhou(kvjvl
4 )*txxul))/(rho(kv,jv,l)**3*pr)
bxcidu(o,Gj,2) = (dezddu(0,0,2)*rrmu(kv,jv)*rho(v,jv1l)**3*ztx(kvyj
1 v,l)*gamma+pr*(2*rhov(kv,jv,l)*txyu2+rho(vjv1)*(.2*rhov(kvyj
2 v,l)*txydu02 -~2*rhou(kv,jv,l)*txxdu02)+rho(kv,v)**2*(rhov(k,
3 jv, l)*txyddu(0,0,2)erhou(kv, iv, 1)*txxddu(0,0,2))+2*rhou(kv,jv,I
4 )*txxu2))/(rho(kv,jv,)**3*pr)
bxddu(0,O,3) = dezddu(0,0,3) *rrniu(kv, v) *ztx(kv,jv,1) *gaama/pr
bxddu(0, 1,0) =(dezddu(0, 1,O)*rrmu(kv, jv)*rho(kv,jv,1) **2*ztx(kv,j
1 v,l)*gamma+pr*(-rhov(k,v,l)*txyduo+rho(kvjv1l)*(rhov(kvyjv
2 1) *txyddu(0, 1,0) +txxdu00+rhou(kv, iv,1) *txxddu(0, 1,0)) -txxu0-rho
3 u(kv,jv,l)*txxdul0))/(rho(kv,jvl)**2*pr)
bxddu(O, 1,1) = (dezddu(0,1,1)*rrmu(kv,jv)*rho(kv,jv,1)**2*ztx(kyj
1 vl)*gama+pr*(rho(k,jv,)*txdu1...txxu))/(rh(kvjv1)**2*pr
2 )
bxddu(0,1,2) = (rho(kv,jv,1)*txxduo2-txxu2)/rho(kv,jv1l)**2
bxddu(0,2,0) =(dezddu(O,2,0) *rrmu(kv, jv) *rho (kv, jv, 1) **2*ztx (kv j1 v, 1) *gamma+pr* (-txyu0-rhov(kv iv,1) *txydu20+rho(kv, iv, 1) *(txydu

2 00+rhov(kv, jv,1)*txyddu(O,2,0)+rhou(kv, iv,1) *txxddu(0,2,0))-rho
%3 u(kv,jiv,1) *txxdu20))/(rho(kv jv 1) **2*pr)

bxddu(O,2,1) = (rho(kv,jv,1)*txyduOl-txyul),irho(kv,jv1l)**2
* bxddu(0,2,2) = (dezddu(0,2,2) *rrmu(kv,jv)*rho(kv,jv,l) **2*ztx(kv,j

1 v,l) *gamma+pr*(rho(kv,jv,l)*txyduo2.txyu2))/(rh(kyjvl)**
2*pr-: 2 )

bxddu(0,3,0) = dezddu(0,3,O) *rrmu(kv,jv)*ztx(kv,iv,l)*gamnxa/pr
bxddu(1 ,O,0) =(dezddu(1,0,O)*rrmu(kv,jv)*rho(kv,jv1l)**2*ztx(kvj
1 vul)*gamma+pr*(-.rho(kv,jv,)*txyduo+rho(k~jv1)*(rhov(kvyjv
2 l)*txyddu(1,0,0)+txxduO+rhou(kv,jvl)*tyxddu(1,00)).txxuO-rho
3 u(kv,jy,1)*txxdulO))/(rho(kv,jvl)**2*pr)
bxddu(1,0,1) = (dezddu(1,0,1)*rrmu(kv,jv)*rho(kv,jv,l)**2*ztx(kvij
1 Y,)gmap*rok~vl*xd~-xu)/rok~vl*2p
2)
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bxddu(1,O,2) = (rho(kv,jv,l)*txxdu02-txxu2)/rho(ky,jv,l)**2
bxddu(l ,1,O) = (dezddu(l,l,0) *rrmu(kv,jv) *rho(kv, jv, 1)*ztx(kv,jv, 1
1 ) *gamma+2*pr*txxdulO)/ (rho (kv, jv,1) *pr)
bxddu(1 ,2,0) = (txydulo+txxdu2O) /rho(kv,jiv,l1)
bxddu(2,O,O) = (dezddu(2,O,O)*rrmu(kv,jv)*rho(kv,jv,)**2*ztx(kV,j
1 v,1) *gamma.+pr* (-txyu0-rhov(kv, jv,1) *txydu20+rho(kv, iv, 1) *(txydu
2 0O+rhov(kv, iv, 1)*txyddu(2,0,O)+rhou(kv, jv,1) *txxddu(2,O,O))-rho
3 u(kv,jv,l)*txxdu2O))/(rho(kv,jv,l)**2*pr)
bxddu(2,O,1) = (rho(kv,jv,1)*txyduOl-txyul)/rho(kv,jv,l)**2
1bxddu(2,O,2) = (dezddu(2,O,2) *rrmu(kv, jv)*rho(kv, jv,1) **2*ztx(kv, j
1 ,1)*gazwna+pr*(rho(kv,jv,l)*txydu02-txyu2))/(rho(kv,jv,l)**2*pr

2)
bxddu (2,1 ,O) = (txydulO+txxdu20) /rho (kv,jv, 1)
bxddu(2,2,O) = (dezddu(2,2,O)*rrmu(kv,jv) *rho(kv,jv,1)*ztx(kv,jv, 1
1 ) *gamma.+2*pr*txydu2O) /(rho (kv, iv,1) *pr)
bxddu(3,0,O) = dezddu(3,O,O)*rrmu(kv,jv)*ztx(kv,iv,1)*gaLmma/pr
bxdd-Au(Q,O,) = (deeddv(0,0,0) *rrmu(kv,jv)*etx(kv, jv,1)*rho(kv,jv, 1
1 ) **3*gamma+pr*(2*rhov(kv,jv,1)*txyvO+rho(kv,iv,l)*(-2*rhov(kv,i
2 , 1) *txydvOO-2*rhou(kv,jv,1) *txxdv0O)+rho(kv,jv,1) **2* (rhov(kv,

N 3 jv,1)*txyddv(O,O,0)+rhou(kv. jv,1)*txxddv(0,O,O))+2*rhou(kv,jv,1
4 )*txxvO))/(rho(kv,jv,1)**3*pr)
bxddu(O,0,1) = (deeddv(O,O,1)*rrmu(kv,jv)*etx(kv,jv, 1)*rho(kv,jv,1
1 )**3*gamma+pr*(2*rhov(kv,jv,1)*txyvl+rho(kv,jv,1)*(-2*rhov(kv,j
2 v,1)*txydvol-2*rhou(kv,jv,1)*txxdv0l)+rho(kv,jv,1)**2*(rhov(kv,

* 3 iv,1) *txyddv(O,O, 1)+rhou(kv, jv,1)*txxddv(O,O, 1))+2*rhou(kv,jv,1
4 )*txxvl))/(rho(kv,jv,1)**3*pr)
bxddu(0,0,2) = (deeddv(0,0,2) *rrmu(kv,jv)*etx(kv, jv,1) *rho(kv, jv,1
1 )**3*gaznma~ipr*(2*rhov(kv,jv,)*txyv2+rho(kv,jv,1)*(-2*rhov(kv,j
2 v,l)*txydvO2-2*rhou(kv,jv,l)*txxdvO2)+rho(kv,jv,l)**2*(rhov(kv,
3 iv, 1)*txyddv(O,0,2)+rhou(kv,jv,1)*txxddv(,0,2))+2*rhou(kv,jv,I
4 )*txxv2))/(rho(kv,jv,1)**3*pr)
bxddu(0,O,3) = deeddv(O,0,3)*rrmu(kv,jv)*etx(kv,jv,1)*gnmma/pr
bxddu(0, 1,0) = (deeddv(0,1,0) *rrmu(kv,jv)*etx(kv, jv, 1)*rho(kv, jv, 1
1 )**2*gaamma+pr*(-rhov(kv,jv,1)*txydvl0+rho(kv,jv,1)*(rhov(kv,jv,
2 1) *txyddv (0,1,0) +txxdv00+rhou(kv, iv,1) *txxddv (0, 1,0)) -txxvO-rho
3 u(kv,jv,1)*txxdvlO))/(rho(kv,jv,1)**2*pr)
bxddu(0,1,1) =(deeddv(0,1,1)*rrmu(kv,jv)*etx(kv,jv,1)*rho(kv,jv,1
1 )**2*gamma+pr*(rho(kv,jv,iL)*txxdvOl-txxvl))/(rho(kv,jv,1)**2*pr
2)
bxddu(0,1,2) = (rho~kv,jv,l)*txxdY02-txxv2)/rho(kv,jv,l)**2
bxddu(0,2,0) = (deeddv(0,2,0)*rrmu(kv,jv)*etx(kv, jv,1) *rho(kv, iv, 1
1 ) **2*gamapr* (-txyvo-rhov(kv, iv,1) *txydv20+rho(kv, jv, 1) *(txydv
2 00+rhov(kv,jv,1)*txyddv(0,2,0)+rhou(kv,jv,1) *txxddv(0,2,0))-rho
3 u(kv,jv,l)*txxdv20))/(rho(kv,jv,l)**2*pr)
bxddu(0,2,1) =(rho(kv,jv,1)*txydvOl-txyvl)/rho(kv,jv,1)**2
bxddu(0,2,2) = (deeddv(0,2,2)*rrnau(kv,jv)*etx(kv,jv,1)*rho(kv,jv,1
1 )**2*gamma+pr*(rho(kv,jv,1)*txydvO2-txyv2))/(rho(kv,jv,1)**2*pr
2)
bxddu(0,3,0) = deeddv(0,3,0) *rrmu(kv, iv) *etx(kv, iv,1) *gaLmma/pr
bxddu(1,0,0) = (deeddv(l,0,0)*rrmu(kv,jy)*etx(kv,jv,1) *rho(kv,jv,1
1 )**2*gamma+pr*(-rhov(kv,jv,1)*txydvlO+rho(kv,jv,1)*(rhov(kv,jv,
2 1)*txyddv(1,0,0)+txxdvOO+rhou(kv,jv,1)*txxddv(l,0,0))-txxvO-rho
3 u(kv,jv,1)*txxdvl0))/(rho(kv,jv,1)**2*pr)
bxddu(1,0,1) =(deeddv(1,O,1)*rrmu(kv,jv)*etx(kv,jv,1)*rho(kv,jv,1
1 )**2*gamma+pr*(rho(kv,jv,1)*txxdvOl-txxvl))/(rho(kv,jv,1)**2*pr

*2)
bxddu(1,0,2) = (rho(kv,jv,l)*txxdY02-txxv2)/rho(kv,jv,l)**2
bxddu(1 ,1,0) = (deeddy(1 ,1,0)*rrmu(kv, jv) *etx (kv, jv,1) *rho(kv,jv, 1
1 )*gamma+2*pr*txxdvlo)/(rho(kv,jv,1)*pr)
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bxddu(1,2,O) = (txydvlO+txxdv2O)/rho(kv,jv,1)
bxddu(2,O,O) = (deeddv(2,O,O)*rrmu(kv,jv)*etx(kv,jv,1)*rho(kv,jv,1
1 )**2*gamma+pr*(-.txyvo-rhov(kv,jv,1)*txydv2O+rho(kv,iv,1)*(txydv

2 OO+rhov(kv,jv,1) *txyddv(2,O,O)+rhou(kv,jv,1)*txxddv(2,O,O))-rho
3 u(kv,jiv,1) *txxdv2O))/(rho(kv,jv,l)**2*pr)
bxddu(2,O,l) = (rho(kv,jv,1)*txydvOl-txyvl)/rho(kv,jv,1)**2
bxddu(2,O,2) = (deeddv(2,O,2) *rrmu(kv, iv) *etx(kv,jv, 1)*rho(kv,jv, 1
1 )**2*gaLmma+pr*(rho(kv,jv,1)*txydvO2-txyv2))/(rho(kv,iv,1)**2*pr
2)
bxddu(2,1,O) = (txydvlO+txxdv2O)/rho(kv,jv,1)
bxddu(2,2,O) = (deeddv(2,2,O)*rrmu(kv,jv)*etx(kv,jv,l)*rho(kv,jv,l
1 ) *gaznma-42*pr*txydv2O) /(rho (kv, jv,1) *pr)
bxddu(3,O,O) =deeddv(3,O,O)*rrmu(kv,jv)*etx(kv,jv,l)*gamma/pr
bxdud(O,O,O) = (dezdud(O,O,O)*rruiu(kv,jv)*rho(kv,jv,l)**3*ztx(kv,j
1 v,1) *gamma+pr*(rho(kv,jv,1)*(rhov(kv,jv,1)*(-txyudOO-txyduOO)+r
2 hou(kv,jv,1)*(-txxudOO-txxduoO))+2*rhov(kv,jv,1)*txyuO+rho(kv,j
3 v,1)**2*(rhov(kv,jv,1)*txydud(,,)+rhou(kvy,jv,1)*txxdud(O,O,O
4 ))+2*rhou(kv,jv,1)*txxuO))/(rho(kv,jv,1)**3*pr)
bxdud(O,O, 1) =(dezdud(O,O, 1) *rruiu(kv, jv) *rho(kv, jv, l)**2*ztx(kv, j
1 v,1)*gaLmina+pr*(-rhov(kv,jv,1)*txyud~l+rho(kv,jv,1)*(rhov(kv,jv,
2 1)*txydud(O,O,1)+rhou(kv,jv,l)*txxdud(,O,1)-txxduOO)-rhou(kv,j
3 v, 1)*txacudO1-txxuO))/l(rh-O(kv,jv,1)**2*pr)

bxdud(O,O,2) = (dezdud(O,O,2) *rrmu(kv, jv)*rho(kv,jv,l)**2*ztx(ky, j

1 v,l)*gajmma+pr*(-rho(kv,jv,)*txyud02ktxyu,1) (kvudljvxl)rv
2 hkv,j,)*(-txudlO-,2txyduOl)+rho(k,v,1)*txul0rho2)kvr
3 u,)*2ro(kv,jv,1d2)/(rho (,O+ro(kv,jv,l)***2*pr)1,
4 ))+2*rhou)k= jv,1)*txx0l))/rho(kv,jv)*t3*prv~)*gmap
bxdud(O,1,1) = (dezdud(O,1,1) *rrmu(kv,jv)*rho(kv,jv,1)**2*ztx(kv,j
1 v,1)*gaLmma~ipr*(rho(kv,jv,)*txxdol-txxuvl))(rhayudkvtjv,1~)*r

4 du(O,2) = u(rhov,jvx,1)*txyduol-txyul)/*rhok)v,)*
bxdud(O,2,O) = (dezdud(O,2,O)*rrmu(kv,jv)*rho(kv,jv,1)**3*ztx(kv,j
1 v,1)*gamma4-pr*(rho(kv,jy,1)*(rhdovlkvxjv,1)/((-tyud2-txyu2)+r

bxdud(O,,2) = (rho(kv,jv,l)*txxduO2-txxu2)/rho(kv,jv,1)**2
bxdud(O,2,2) = (dezdud(O,2,2)*rrmu(kv, jv)*rho(kv,jv,1) **2*ztx(kv,j
1 v,l)*gamma+pr*(rho(kv,jv,l)*(rhdo2kvxjv2)*/(-txyud2v txydu1 ) +*r

2 hu(k,v,)*(-txud2O txxO 2))rm 2*rhv*(kv,jv,)*xyu2 rok~

1) v,1)*gamma'r ((kv,v, 1)* (rhovd(v,, 1)*txu~ydud,OO)xxud2,
2 O)+rhou(kv,jv,)*txxu(2))rho(kv,jv,)*txduO-xxO-ho
bxd3(v,jv1*xd2/rok,1)1=(rokvj*l*xxu 2txu)rhok)v~ *
bxdud( ,O, 1) = (dezdud(1,O,1)*rrmu(kv, jv)*rho(kv,jv,1)**ztx(kv,j

N#1 ~1 v)*gamma+pr*h( kvxu ~ jvxxdl)*txyduo2txyu2))/(rhok)vl*2pITbxdud(1,,O2) = (txdulO(txxud)r h(kv,jv)tkvjl*gmap
bxdud(1,l,O) = (dezdud(1,1,O)*rrmu(kbr,jv)*rho(kv,jv,1)**2*ztx(kv,j

bxdud(1,02) = (rhduO~k~v,txxud 2tx2 )/rhookvvjv,1)*

%~~~~~~~~~~~~~~~~~ -78(,,)=(edd(,1,0 rm Af )*h (y v )*2zx(v10~)gmap*rok~vl*xul-xu)/rok~vl*2p
~' U ~ '-2



2 )+rhou(kv,jv,l)*txxdud(2,O,O))-txyuO-rhoY(kv,jv,1)*txydu2O-rhou
3 (kv,jv,1) *txxdu2O))/(rho(ky,jiv,l1)**2*pr)
bxdud(2,O,l) = (txyud~l+txxdu2O)/rho(kv,jv,l)
bxdud(2,O,2) = (dezdud(2,O,2)*rrmu(kv,jv)*rho(kv,jv,1)*ztx(kv,jv,1
1 )*gAmma+pr*(txyudO2+txydu2O))/(rho(kv,jv,l)*pr)

bxdud(2,1,O) = (rho(kv,jv,l)*txyudlO-txyul)/rho(ky,jY,l)**2
bxdud(2,2,O) = (dezdud(2,2,O)*rrmu(kv,jv)*rho(kv, iv, 1)**2*ztx(kv, j
1 v,l)*gAmma+pr*(rho(kv,jv,l)*txyud2O-txyu2))/(rho(kv,jv,1)**2*pr
2)
bxdud(3,O,O) = dezdud(3,O,O)*rrmu(kv,jv)*ztx(kv,jv,l)*gaama/pr
bxdvd(O,O,O) = (deedvd(O,O,O)*rrmu(kv,jv)*etx(kv,jv,l)*rho(kv,jv,1
1 )**3*gamma4-pr*(rho(kv,jv,1)*(rhov(kv,jv,1)*(-txyvd~O-txydvOO)+r
2 bou (kv,jv, 1) *(-txxvdOO-txxdvOO) ) .2*rhov(kv, iv,1) *txyvO+rho(kv, j
3 v,l) **2* (rhov(kv, jv,1) *txydvd(O,O,O) 4rhou(kv, jv,1) *txxdvd(O,O,O
4 ))+2*rhou(kv,jv,1) *txxvO))/(rho(kv,jv,1)**3*pr)
bxdvd(O,O,1) = (deedvd(O,O,1)*rrmu(kv,jv)*etx(kv,jv, 1)*rho(kvjv,1
1 )**2*gamma+pr*(-rhov(kv,jv,1)*txyvd~l-rho(kv,jv,1)*(rhov(kv,jv,
2 1)*txydvd(O,O,1)+rhou(kv,jv,1)*txxdvd(O,O,1)+txxdvOO)-rhou(kv,j
3 v,1)*txxvd~l-txxvO))/(rho(cv,jv,1)**2*pr)
bxdvd(O,O,2) = (deedvd(O,O,2)*rrmu(kv,jv)*etx(kv,jv,l)*rho(kv,jv1l
1 ) **2*gaLmma+pr* (-rhov(kv, jv,1) *txyvdO2-txyvO+rho(kv, iv,1) * (rhov(
2 kv,jv,1) *txydvd(O,O,2)+txydvOO+rhou(kv,jv,l) *txxdvd(O,O,2))-rho
3 u(kv,jv,l) *txxvdO2))/(rho(kcv,jv,1)**2*pr)
bxdvd(O,O,3) = deedvd(O,O,3)*rrmu(kv, iv) *etx(kv, iv,1) *gamma/pr

* bxdvci(O,1,O) = (deedvd(O,1,O)*rrmu(kv,jv)*etx(kv,jv,1)*rho(kv,jv,l
1 )**3*gatmma+pr*(rho(kv,jv,l)*(rhov(kv,jv,l)*(-txyvdlO-txydv~l)+r
2 hou(kv, iv, 1) *(-txxvdlO-txxdvOl)) +2*rbov(kv, iv,1) *txyvl.-4h,(kv, j
3 v,1) **2*(rhov(kv, iv,1)*txydvdCO,.I,O)+rhou(kv,iv,1)*txxdvd(O,1,O
4 )) +2*rhou(kv, jv,1) *txxvl))/(rho(kv,jv,1) **3*pr)
bxd1vd(O,1,1) = (deedvd(O,1,1) *rrmu~kv,jv)*etx(kv, jv,1) *rho~kv,jv,1
1 )**2*gamma+pr*(rho(kv,jv,1)*txxdvOl-txxvl))/(rho(kv,jv,1)**2*pr
2 )
bxdvd(O,1,2) = (rho(kv,jv,l)*txydvOl-txyvl)/rho(kv,jv,1)**2
bxdvd(O,2,O) = (deedvd(O,2,O)*rrmu(kv, jv) *etx(kv, jv,1) *rho(kv,jv,1
1 )**3*gamma+pr*(rho(kv,jv,)*(rhov(kv,v,)*(-txyvd2OtxydvO2)4r

42 hou(kv,jv,l)*(-txxvd2O-txxdvO2))+2*rhov(kv,jv,l)*txyv2+rho(kv,j
3 v,1)**2*(rhov(kv,jv,1)*txydvd(O,2,O)+rhou(kv,jv,1)*txxdvd(O,2,O
4 ))-2*rhou(kv,jv,1)*txxv2))/(rho(kv,jv,1) **3*pr)
bxdvd(O,2,1) = (rho(kv,jv,l)*txxdYO2-txxv2)/rho(kv,jv,l)**2
bxdvd(O,2,2) = (deedvd(O,2,2)*rruzu(kv,jv)*etx(kv,jv,l)*rho(kv,jv,I
1 )**2*gamma+pr*(rho(kv,jv,1)*txydvO2-txyv2))/(rho(kv,jv,1)**2*pr
2 )
bxdvd(O,3,O) = deedvd(O,3,O)*rrmu(kv,jv)*etx(kv,jv,1)*gammna/pr
bxdvd(1,O,O) = (deedvd(1,O,O)*rrmu(kv,jv)*etx(kv,jv, 1)*rho(kv,jv,1
1 )**2*gamfma4.pr*(rho(kv,jv,1)*(rhov(kv,jv,1)*txydyd(1,O,O)+txxvdo
2 O~rhou(kv,jv,1)*txxdvd(1,O;O))-rhov(kv,jv,1)*txydv1O-txxvO-rhou
3 S(&v, Jj.lJ*xdl)/ro~vj~)*

bxdvd(1,O,1) = (deedvd(1,O, 1) *rrmu(kv,jv)*etx~kv, iv,1) *rho(kv, iv, 1
1 )*gamma+pr*(txxvd~l+txxdvlO))/(rho(kv,jv,1)*pr)

* bxdvd(1,O,2) = (txydvlO+txxvdO2)/rho(kv,jv,1)
bxdvd(1,1,O) = (deedvd(1,1,O)*rrmu(kv,jv)*etx(kv,jv, 1)*rho(kv,jv,I
I )**2*gamma+pr*(rho(kv,jv,1)*txxvdlO-txxvl))/(rho(kv,jv,1)**2*pr

2 )
bxdvd(1,2,O) = (rho(ky,jv,l)*txxvd2O-txxv2)/rho(kv,jv,l)**2
bxdvd(2,O,O) = (deedvd(2,O,O)*rrmu(kv, jv)*etx(kv,jv, 1)*rho(kv, jv, 1

*1 )**2*gaLmma+pr*(rho(kv,jv,1)*(txyvdOO+rhov(kv,jv,1)*txydvd(2,O,O
2 )+rhou(kv,jv,1)*txxdvd(2,O,O))-txyvO-rhov(kv,jv,1)*txydv2O-rhou

-~3 (kv,jv,l)*txxdv2O))/(rho(kv,jv,l)**2*pr)
bxdvd(2,O, 1), = (txyvd~l+txxdv2)/rho(k,jv,l)

"S A- /?



* --- - ar .E- w r W fW , ~ ~ v vtr w ar, r '' . -

bxdvd(2,O,2) =(deedvd(2,0,2)*rrnu(kv,jv)*etx(kv,jv, 1)*rho(kv,jv, 1

bxdvd(2,1,O) =(rho(kv,jv,1)*txyvdlO-txy-vl)/rho(kv,jv,l)**2
bxdvd(2,2,0) = (deedvd(2,2,0) *rrmu(kv,jv)*etx(kv,jy, 1)*rho(kv,jv,I
1 )**2*gamma+pr*(rho(kv,jv,1)*txyvd2O-txyv2))/(rho(kv,iv,l)**2*pr
2)
bxdvd(3,0,0) = deedvd(3,0,0)*rrmu(kv,jv)*etx(kv,jv,1)*gamma/pr
bxudd(0,O,0) =(dezudd(0,O,0)*rrmu(kv,jv) *rho(kv,jv,1) **3*ztx(kv,j
1 v,1)*gamma~.pr*(rho(kv,jv,1)**2*(rhov(kv,jv,1)*txyudd(0,O,O)+rho
2 u(kv,jv, 1)*txxudd(0,O,0))+rho(kv,jv,1)*(-2*rhov(kv,jv,1)*txyudO

V 3 0-2*rhou(kv,jv,I)*txxud00)i-2*rhov(kv,jv,l)*txyu0+2*rhoi(kv,jv,1
4 )*txxuO))/(rho(kv,jv,l)**3*pr)
bxudd(0,0, 1) =(dezudd(0,0, 1)*rrmu(kv, jv)*rho(kv,jv,1)**2*ztx(kv,j
1 v,l)*g.ammai-pr*(rho(kv,jv,1)*(rhov(kv,jv,1)*txyudd(0,0,1)+rhou(k
2 v,jv,l)*txxudd(0,0,1)+txxudOO)-rhov(kv,jv,1)*txyudol-rhou(kv,jv
3 ,1)*txxud~l-txxu0))/(rho(kv,jv,l)**2*pr)
bxudd(O,O,2) =(dezudd(O,O,2)*rrmu(kv, jv)*rho(kv,jv,l) **2*ztx(kv,j
1 v,1)*gamma~-pr*(rho(kv,jv,l)*(rhov(kv,jv,1)*txyudd(0,0,2)+txyud0
2 O+rhou(kv,jv,1)*txxudd(O,O,2))-rhov(kv,jv,l)*txyudO2-txyuO-rhou
3 (kv,jv,l)*txxudO2))/(rho(kv,jv,l)**2*pr)
bxudd(0,0,3) =dezudd(O,O,3)*rrmu(kv,jv) *ztx(kv,jv,l)*gakmma/pr

* bxudd(O, 1,0) =(dezudd(0,1,O) *rrmu(kv,jv)*rho(kv,jv,l)**2*ztx(kv,j
1 v,1)*gamma+pr*(rho(kv,jv,1)*(rhov(kv,jv,1)*txyudd(O,1,O)+rhou(k
2 v,jv,l)*txxudd(0,1,0)+txxud0O)-rhov(kv,jv,1)*txyudOl-rhou(kv,jv

0 3 ,1)*txxudOl-txxuO))/(rho(kv,jv,l)**2*pr)
bxudd (0, 1,1) =(dezudd(0,1,1)*rrmu(kv,jv)*rL'(kv,jv,l)*ztx(kv,jv,1

* 1 ) *gamma+2*pr*txxudol)/(rho(kv, jv,1) *pr)
* bxudd (0,1,2) =(txyud0l+txxudO2) /rho(kv,jv,l1)
* bxudd(0,2,0) = (dezudd(0,2,0)*rrmu(kv,jv)*rho(kv,jv,1)**2*ztx(kv,j

1 v,1) *gamma+pr* (rho (kv, iv, 1) *(rhov(kv, jv, 1)*txyudd(O,2,0)+txyud0
2 O+rhou(kv, iv,1) *txxudd(O,2,O) )-rhov (kv, iv,1) *txyudO2-txyuO-rhou
3 (kv,jv,l)*txxudo2))/(rho(kv,jv,l)**2*pr)
bxudd(0,2,1) = (txyud~l+txxud02)/rho(kv,jv,l)
bxudd(0,2,2) = (dezudd(0,2,2)*rrmu(kv,jv)*rho(kv,jv,1)*ztx(kv,jv,1
1 )*gamma+2*pr*txyudO2)/(rho(kv,jv,1)*pr) j,)gmap

bxudd(1 ,O,0) =(dezudd(1,0,O)*rrmu(kv,jv)*rho(kv, iv, 1)**3*ztx(kv,j
1 v,1)*gaLmma+pr*(rho(kv,jv,1)**2*(rhov(kv,jv,1)*txyudd(1,0,0)+rho
2 u(kv,jv,1) *txxudd(1,0,0))+rho(kv,jv,1)*(-2*rhov(kv,jv,1)*txyudl
3 0-2*rhou(kv,jv,1)*txxudlO)42*rhav(kv,jv,l)*txyul+2*rhou(kv,jv,1
4 )*txxul))/(rho(kv,jv,1)**3*pr)

* bxudd(1,0,1) =(dezudd(1,0,1)*rruiu(kv,jv)*rho(kv,jv,1)**2*ztx(kv,j
1 v,1)*ganima+pr*(rho(kv,jv,1)*txxudlO-txxul))/(rho(kv,jv,1)**2*pr

2 dd1,,2 = (rho(kv,jv,1)*txyudl0-txyul)/rho(kv,jv,1)**2

bxudd(1,1,0) =(dezudd(1,1,0)*rrnu(kv,jv)*rho(kv,jv,1)**2*ztx(kv,j

2 )
bxudd(1,2,0) = (rho(kv,jv,1)*txyudlO-txyul)/rho(kv,jv,1)**2

0 bxudd(2,0,O) = (dezudd(2,0,O)*rrmu(kv, jv)*rho(kv,jv,1)**3*ztx(kv,j
1 v, 1)*gaim a+pr* (rho (kv,jv, 1)**2*(rhov(kv,jv,1)*txyudd(2,0,0)+rho
2 u(kv,jv,1) *txxudd(2,0,O))+rho(kv, iv, 1)*(-2*rhov(kv,jv,1)*txyud2
3 0-2*rhou(kv,jv,1)*txxud2O)+2*rhov(kv,jv,1)*txyu2+2*rhou(kv,jv,1
4 )*txxu2))/(rho(kv,jv,l)**3*pr)
bxudd(2,0,1) = (rho(kv,jv,l)*txxud20-txxu2)/rho(kv,jv,l)**2
bxudd(2,0,2) = (dezudd(2,0,2) *rrmu(kv, jv)*rho'kv, iv,1) **2*ztx(kv,j
1 v,l)*gamma+pr*(rho(kv,jv,1)*txyud20-txyu2))/(rho(kv,jv,l)**2*pr
2)
bxudd(2,1,0) =(rho(kv,jv,l1>txxud20-txxu2' /rho(kv,jv,l)**2



bxudd(2,2,0) = (dezudd(2,2,0)*rrmu(kV, jv)*rho(kv,jv,1)**2*ztx(kv,j
1 y '1)*gamma+pr*(rho(kv,jy,l)*txyud20-txyu2))/(rho(kv,jy,l)**2*pr

bxudd(3,0,0) = dezudd(3,0,0)*rrmu(kv,jv)*ztx(k,jv,)*gamma/pr
bxvdd(O,0,0) = (deevdd (0,0,0) *rrmu(kv, jv) *etx (kv, jv,l1) *rho (kv, jv,l1
1 )**3*gmm a+pr*(rho(kv,jv,l)**2*(rhov(kv,iv,1)*txyvdd(O,0,O)+rho
2 u(kv, jv,1)*txxvdd(0,0,0))+rho(kv,jv,1)*(-2*rhov(kV,jv,l)*txyvdO
3 O-2*rhou(kv,jv,1)*txxvd0O)+2*rhov(kv,jv,l)*txyv0+2*rhou(kv,jV,1
4 )*txxvO))/(rho(kv,jv,1)**3*pr)

bxvdd(0,O, 1) = (deevdd(0,0,1) *rruiu(kv, jv)*etx(kv, iv, 1)*rho(kv,jvr,l
1 )**2*gamma+pr*(rho(kv,jv,1)*(rhov(kv,jv,l)*txyvdd(0,O,1)+rhou(k
2 v,jv,l)*txxydd(0,0,1)+tkxvd0O)-rhov(kv,jv,1)*txyvd01-rhou(kv,jv
3 ,1)*txxvdol-txxvO))/(rho(kv,jv,l)**2*pr)

bxvdd(0,0,2) =(deevdd(0,0, 2) *rrmu(kv, jv) *etx (kv, jiv, 1) *rho (ky, jv, 1
1 )**2*gaLmma+pr*(rho(kv,jv,l)*(rhov(kv,iv,l)*txyvdd(O,0,2)+txyvdO
2 0+rhou(kv,jv,l)*txxvdd(0,0,2))-rhov(kv,jv,1)*txyvdO2-txyvO-rhou
3 (kv,jv,l)*txxvd02))/(rho(kv,jv,l)**2*pr)
bxvdd(0,0,3) = deevdd(0,O,3)*rrmu(kv,jv)*etx(kv,jv,l)*gamma/pr
bxvdd(0, 1,0) = (deevdd(0, 1,0) *rrmu(kv, jv) *etx(ky, iv, 1) *rho (kv, jv, 1
1 )**2*gamma+pr*(rho(kv,jv,l)*(rhov(kv,jv,1)*txyvdd(O,1,O)+rhou(k

2 v,>*,1)*txxvdd(0,1,0)+txxvd0)-rhov(kv,jv,l)*txyvd01-rhou(kv,jv
3 ,1)*txxvd0l-txxvo))/(rho(kv,jv,l)**2*pr)

bxvdd(O,1 ,1) = (deevdd (0,1, 1) *rrmu(kv, jv) *etx (kv, jv, 1) *rho (kv, jv, 1
1 ) *gamma+2*pr*txxvdol)/I(rho(kv,jv,1) *pr)

0 bxvdd(O,1,2) = (txyvd~l~txxvdO2)/rho(kv,jv,l)
bxvdd(0,2,O) =(deevdd(O,2,0) *rrmu(kv, jv) *etx (k, jv, 1)a*rho (kv, jv, 1
1 )**2*gamma+pr*(rho(kv,jv,l)i*(rhov(kv,jv,1)*txyvdd(O,2,0)+txyvd0

2 0+rhou(kv,jv,1)*txxvdd(0,2,O))-rhov(kv,jv,1)*txyvd02-txyvO-rhou
3 (kv,jv,l)*txxvd02))/(rho(kv,jv,l)**2*pr)
bx'vdd(0,2,1) = (txyvd~l+txxvd02)/rho(kv,jy,l)
bx'rdd(0,2,2) =(deevdd(O, 2,2) *rrmu(kv, jv) *etx (kv, jv, 1) rho (kv, jv, 1

1 ) *gaLmma+2*pr*txyvdO2) /(rho (kv,jv,1) *pr)
bxvdd(0,3,0) =deevdd(O,3,0)*rrmu(kv,jv)*etx(kv,jv,1)*gamma/pr
bxvdd(1,O,0) = (deevdd(1,0, 0) *rrmu(ky, jv) *etx (ky, jv, 1) *rho (kv, jv, 1

1 )**3*gamma*pr*(rho(kv,jv,1)**2*(rhov(kv,jv,)*txyvdd(1,0,)4rho
2 u(kv,jv,1)*txxvdd(1,0,0))+rho(kv,jv,1)*(-2*rhov(kv,jv,1)*txyvdl
3 0-2*rhou(kv,jv,1)*txxvdl0)4-2*rhov(kv,jv,1)*txyvl+2*rhou(kv,jv,1
4 )*txxvl))/(rho(kv,jv,1)**3*pr)

*.bxvdd(1,0, 1) = (deevdd(1,0, 1) *rrmu(kv, jv) *etx (kv, jv, 1) *rho (kv, jv, 1
1 )**2*gamma+pr*(rho(kv,jv,1)*txxvdlO-txxvl))/(rho(kv,jv,1)**2*pr

Z.:2 )
bxvdd(1,0,2) = (rho (kv, jv, 1) *txyvdlO-txyvl) /rho (kv, jv, 1) **2

*bxvdd(1 ,1,0) = (deevdd (1, 1,0) *rrmu(kv, jv) *etx (kv, jv, 1) *rho (kv, jv, 1
1 )**2*gaLmma+pr*(rho(kv,jv,1)*txxvdlO-txxvl))/(rho(kv,jv,1)**2*pr
2)
bxydd(1,2,0) = (rho (kv, jv, 1) *txyvdlO-txyvl) /rho (kv, jv, 1) **2
bxvdd(2,0,O) = (deevdd(2,0,0)*rrmu(kv,jv)*etx(kv,jv,1)*rho(kv,jv,1
1 )**3*gamma+pr*(rho(kv,jv,1)**2*(rhov(kv,jv,1)*txyvdd(2,0,0)+rho

* 2 u(kv,jv, 1)*txxvdd(2,0,0))+rho(kv,jv, 1)*(-2*rhov(kv,jy,1)*txyvd2
3 0-2*rhou(kv,jv,1)*txxvd20)+2*rhov(kv,jv,1)*txyv2+2*rhou(kv,jv,1
4 )*txxv2))/(rho(kv,jv,1)**3*pr)
bxvdd(2,0,i) = (rho (ky, jY,1) *txxvd2O-txxv2) /rho (ky, jv, 1) **2
bxvdd(2,0,2) = (deevdd(2,0,2) *rrrnu(kv, jv) *etx (kv, jv, 1) *rho (kv, jv, 1

1 )**2*gakmma4.pr*(rho(kv,jv,1)*txyvd2O-txyv2))/(rho(kv,jv,1)**2*pr
2)
bxvdd(2,1,0) =(rho(kv,jv,l)*txxvd20-txxv2)/rho(kv,jv,l)**2
bxvdd(2,2,0) = (deevdd (2,2,Q) *rrmu(ky, jv) *etx (kv, jv, 1) *rho (kv, jv,1I
1 )*i2*gamma+pr*(rho(kv,jv,1)*txyvd2O-txyv2))/(rho(kv,jv,l)**2*pr

2 '78



bxvdd(3,0,0) =deevdd(3,0,0)*rriu(kv,jv) *etx(kv,jv,1)*gamma/pr

byddd(0,0,0) = (rrmu(kv, iv) *rho(kv, iv,1) **4* (dezddd(O,O,O) *zty(kv,
1 iv,1) *gamma+deeddd(0,0,0) *ety(kv, iv,1) *gamma)+pr*(rho(kv, jv,1) *
2 *3*(rhov(kvf,jv,1)*tyyddd(0,O,O)+rhou(kv,jv,1)*txyddd(O,O,O))+rh
3 o(kv,jv,1)**2*(-3*rhov(kv,jv,1)*tyyddOO-3*rhou(kv,jv,1)*txyddOO

*4 )+rho(kv,jv,1)*(6*rhov(kv,jv,l)*tyydO+b*rhou(kv,jv,1)*txydO)-6*
5 rhov(kv,jv,1)*tyy-6*rhou(kv,jv,l)*txy))/(rho(kv,jv,1)**4*pr)
byddd(O,O, 1) =(rrmu(kv, jv)*rho(kv,jv,1) **3* (dezddd(O,O,1) *zty(kv,
1 iv, 1)*gamma+deeddd(O,O,1)*ety(kv,jv,1)*gaama)+pr*(rho(kv,iv,1)*
2 *2* (rhov(kv, jv,1) *tyyddd(O,0, 1)+rhou(kv, iv, 1)*txyddd(O,O, 1) +txy
3 ddOO)+rho(kv,jv,1)*(-2*rhov(kv,jv,1)*tyydd~l-2*rhou(kv,jv,1)*tx
4 yddOl-2*txydO) +2*rhov(kv, jv,1) *tyydl+2*rhou(kv, iv,1) *txydl+2*tx

N5 y))/(rho(kv,jv,l)**3*pr)
byddd(0,0,2) =(rrmu(kv,jv)*rho(kv,jv,1)**3*(dezddd(0,O,2)*zty(kv,
1 jv,1) *gamma+deeddd(O,O,2)*ety(kv,jv,l)*gamma)+pr*(rho(kv,jv,l)*
2 *2*(rhav(kv,jv,1)*tyyddd(,O,2)+tyyddOO4rhou(kv,jv,1)*txyddd(O,
3 O,2))+rho(kv,jv,l)*(-2*rhov(kv,jv,l)*tyyddO2-2*tyydO-2*rhou(kv,
4 iv,1) *txyddO2) +2*rhov(kv,jiv,1) *tyyd2+2*tyy+2*rhou(kv,jiv,1) *txyd
5 2))/(rho(kv,jv,1)**3*pr)
byddd(0,0,3) =rrmu(kv,jv)*(dezddd(0,O,3)*zty(kv,jv,1)*gmma-deedd
1 d(0,O,3)*ety(kv,jv,1)*gamma)/pr
byddd(O, 1,0) = (rrmu(kv,jv) *rho(kv, jv,1) **3* (dezddd(0, 1,0) *zty(kv,
1 iv,1) *gamma+deeddd(0,1,O)*ety(kv,jv,l)*gamma)+pr*(rho(kv,jv,l)*
2 *2* (rhov(kv,jv,1) *tyyddd(0, 1,O)+rhou(kv, jv,1) *txyddd(0,1,O)i-txy
3 ddOO)+rho(kv,jv,l)*(rhov(kv,jy,1)*(-tyyddl0-tyydd~l)+rhou(kv,jv
4 ,1) *(-txyddlO-txydd~l) -2*txydO) +2*rhov (kv,jiv,1) *tyydl+2*rhou(kv
5 ,jy,l)*txydl+2*txy))/(rho(kv,jv,l)**3*pr)
byddd(0,1,1) = (rrmu(kv,jv)*rho(Icv,jv,1)**2*(dezddd(0,1,1)*zty(kv,
1 jv,1)*gamma.+deeddd(0,1,1)*ety(kv,jv, 1)*gamnma)+pr*(2*rho(kv,jv,1
2 )*txydd~l-2*txydl))/(rho(kv,jv,1)**2*pr)
byddd (0,1,2) = (rho(kv,jiv,1) * (tyydd0l+txydd02) -tyydl-txyd2) /rho(kv
1 jiv,l)**2
byddd(0,2,0) = (rrmu(kv, iv) *rho(kv, iv,1) **3* (dezddd(0,2,0) *zty(kv,
1 jv,1)*gamma+deeddd(0,2,0)*ety(kv,jv, 1)*gammna)+pr*(rho(kv,jv,1)*
2 *2*(rhov(kv,jv,1)*tyyddd(0,2,O)+tyydd0O+rhou(kv,jv,1)*txyddd(O,
3 2,0)) +rho(kv, iv,1) * (rhov(kv, jv, 1) *(-tyydd20-tyydd02) -2*tyydO.rh
4 ou(kv,jiv,1) * (-txydd20-txydd02) )+2*rhov (kv,jv,1) *tyyd2+2*tyy+2*r
5 bou(kv,jv,1)*txyd2))/(rho(kv,jv,1)**3*pr)
byddd(0,2, 1) = (rho(kv, jv,l) *(tyyddol+txydd02) -tyydl-txyd2) /rho(kv

byddd(0,2,2) = (rrmu(kv, iv) *rho(kv, iv,1) **2* (dezddd(O,2,2) *zty(kv,
1 jv, 1)*gammai-deeddd(0,2,2)*ety(kv,jv,l)*gamaa)+pr*(2*rho(kv,jv,1
2 )*tyydd02-2*tyyd2))/(rho(ky,jv,1)**2*pr)
byddd(0,3,0) = rrmu(kv,jv)*(dezddd(0,3,0)*zty(kv,jv,1)*gaLmma+deedd
1 d(0,3,0)*ety(kv,jv,1)*gamma)/pr
byddd(1,0,0) = (rrru(k,jv)*rho~kv,jv,1)**3*(dezddd(l,0,0)*zty(kv,
1 jv,1)*gamma+deeddd(1,0,0)*ety(kv,jv,1)*gamma)+pr*(rho(kv,jv1l)*
2 *2*(rhov(kv, jv,1)*tyyddd(1,0,0)+rhou(kv, jv,1)*txyddd(1,0,0)+txy

6 3 ddOO)+rho(kv, jv, 1)*(-2*rhov(kv,jv,1)*tyyddl0-2'*rhou(kv,jv,1)*tx
4 yddlO-2*txyd0)+2*rhov(kv,jv,1)*tyydl4.2*rhou(kv,jv,1)*txydl+2*tx
5 y))/(rho(kv,iv,1)**3*pr)
byddd(1,0,1) = (rrmu(kv,jv)*rho(kv,jv, 1)**2*(dezddd(1,0,1)*zty(kv,

1 iv, 1)*gamma+deeddd(1,0,1)*ety(kv,jv,1)*gamma)+pr*(rho(kv,jv,1)*
2 (txyddl0+txydd0l)-2*txydl))/(rho(kv,jv,l)**2*pr)

* byddd(1,0,2) = (rho(kv,jv,1)*(tyyddl0+txydd02)-tyydl-txyd2)/rho(kv
1 ,jv,l)**2
byddd(1,1,0) - (rrmu(kv,jv)*rho(kv,jv,1)**2*(dezddd(1,1,0)*zty(kv,
1 jv,1)*gamma+deeddd(1,1,O)*ety(kv,jv,1)*gamma)+pr*(2*rho(kv,jv,1
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2 )*txyddlO-2*txydl))/(rho(kv,jv,l)**2*pr)
byddd (1,2,0) = (rho(kv, iv, 1) *(tyyddlOi-txydd2O) -tyydl-txyd2) /rho(kv
1 ,jv,l)**2
byddd(2,O,0) = (rrmu(kv,jv)*rho(kv,jv,l)**3*(dezddd(2,0,0)*Zty(cv,
1 jv,1) *gamma+deeddd(2,0,0)*ety(kv,jv,l)*gamma)+pr*(rho(kv,iv,l)*
2 *2*(rhov(kv,jv,1)*tyyddd(2,0,0)+tyydd0O+rhou(kv,jv,1)*tyddd(2,
3 0,O)).irho(k,jv,l)*(-2*rhov(kv,jv,1)*tyydd20-2*tyyd0-2*rhou(kv,
4 jv,l)*txydd20)+2*rhov(ky,jv,l)*tyyd2+2*tyy+2*rhou(kv,jv,l)*txyd
5 2))/(rho(kv,jv,l)**3*pr)
1byddd(2,0, 1) = (rho(ky,jiv,1) * (tyydd~l+txydd20)-tyydl-txyd2)/rho(kv

1 ,jv,l)**2
byddd(2,0,2) = (rrmu(kv, iv) *rho(kv, jv,1) **2s (dezddd(2,0,2) *zty(kv,
1 jv, 1) *gnnmaideeddd(2,0,2) *ety(kv, jv, 1) *gamma) +pr* (rho (kv,jv, 1)*

* 2 (tyydd20+tyydd02) -2*tyyd2) )/(rho(kv,jiv,1) **2*pr)
.4byddd (2,1,0) = (rho (kv,jv, 1) *(tyyddl0+txydd20) -tyydl-txyd2) /rho(kv

1 ,jv,1)**2
byddd(2,2,0) = (rrmu(kv, iv) *rho(kv,jv,1) **2*(dezddd(2,2,0)*zty(kv,
1 jv, 1) *ganzma..deeddd(2,2,0) *ety (kv, iv, 1) *gamma) +pr* (2*rho (kv, iv, 1
2 ) *tyydd2O-2*tyyd2) )/(rho(kv,jiv,1) **2*pr)
byddd(3,0,0) = rrmu(ky, jv) *(dezddd(3,0,0) *sty (kv, jv, 1) *gaMa+deedd
1 d(3,0,0)*ety(kv,jv,l)*gamma)/pr
byddu(0,O,0) = (dezddu (0,0,0) *rrmu(kv, jv) *rho (kv, jv, 1) **3*Bty (kv, j
1 v,1)*gamma~epr*(2*rho'(kv,jv,)*tyyuO+rho(kv,jv,l)*(-2*rhov(kv,j
2 v,1)*tyyduOO-2*rhou(kv,jv,1)*txyduOO)+rho(kv,jv,1)**2*(rhov(kv,
3 jv,1)*tyyddu(0,0,0)+rhou(kv,jv,1)*txyddu(0,0,0))+2*rhou(kv,jv,I
4 ) *txyu0))/(rho(cv,jv,1) **3*pr)
byddu(0,0,1) = (dezddu(0,0,1)*rrmu~kv,jv)*rho(kv,jv,l)**3*zty(kv,j
1 v,1) *gamma+pr* (2*rhov(kv, iv,1) *tyyul+rho(kv, iv, 1) *(-2*rhov(kv, j
2 v,l)*tyydu~l-2*rhou(kv,jv,l)*txydu0l)+rho(kv,jv,1)**2*(rhov(kv,
3 jv,1) *tyyddu(O,0,1) +rhou(kv, iv,1) *txyddu(0,O,1))+2*rhou(kv,jv,1
4 )*txyul))/(rho(kv,jv,I)**3*pr)
byddu(0,0,2) = (dezddu(0,0,2) *rrmu(kv, jv) *rho (kv, jv, 1) **3*ty(kv, j
1 v,l)*gatmma+pr*(2*rhov(kv,jv,1)*tyyu2+rho(kv,jv,1)*(-2*rhov(kv,j
2 v,l)*tyydu02-2*rhou(kv,jv,l)*txydu02)+rho(kv,jv,l)**2*(rhov(kv,
3 iv, 1)*tyyddu(0,0,2)+rhou(kv,jv,1)*txyddu(0,0,2))+2*rhou(kv,jv,1
4 )*txyu2))/(rho(kv,jv,1)**3*pr)

byddu(0,O,3) = dezddu(0,0,3)*rrmu(Icv,jv)*zty(kv,jv,1)*gamma/pr
N byddu(0, 1,0) = (dezddu (0, 1, 0) *rrmu(kv, jv) *rho (kv, iv, 1) **2*zty (ky, j

1 v,l)*gamma+pr*(-rhov(kv,jv,1)*tyydu10+rho(kv,jv,1)*(rhov(kv,jv,
2 1) *tyyddu (0, 1,0) +txyduO0+rhou(kv, iv,1) *txyddu (0, 1,0)) -txyu0-rho
3 u (kv, jv,1)*txydul0))/(rho (ky, jv,1)**2 *pr)

*byddu(0,1, 1) =(dezddu(0, 1, 1) *rrmu(kv, jv) *rho (kv, iv, 1) **2*zty (kv, j
*1 v, 1) *gamma+pr* (rho (kv,jv, 1) *txydu01-txyu1)) /(rho (kv,jv, 1) **2*pr

2)
byddu(0,1,2) = (rho(kv,jv,l)*txydu02-txyu2)/rho(kv,jv,l)**2
byddu(0,2,0) = (dezddu (0, 2, 0) *rrmu(kv, jv) *rho (kv, jv, 1) **2*zty (kv, j
1 v, ) *gama+pr* (-tyyuO-rhov (kv, iv,1) *tyydu20+rho(kv, jv, 1) *(tyydu
2 00+rhov(kv,jv, 1)*tyyddu(0,2,0)+rhou(kv,jv,1)*txyddu(0,2,0))-rho
3 u(kv,iv,l)*txydu20))/(rho(kv,jv,l)**2*Dr)
byddu(0,2,1) = (rho(kv,jv,1)*tyydu01-tyyu1)/rho(kv,jv,1)**2
byddu(0,2,2) = (dezddu(0,2,2) *rrmu(kv, jv) *rho (kv, jv, 1) **2*sty (kv, j

1 v,1)*gammna+pr*(rho(kv,jv,1)*tyyduO2-tyyu2))/(rho(kv,jv,1)**2*pr
2)
byddu(0,3,0) = dezddu(0,3,0)*rrmu(kv,jv)*zty(kv,jv,1)*ganma/pr
byddu(1 ,0,0) = (dezddu (1 ,0, 0) *rrmu (kv, jv) *rho (kv, jv, 1) **2*zty (kv, j
1 v,1)*ga;zma+pr*(-rho(kv,jv,1)*tyydulO+rho(kv,jv,1)*(rhov(kv,jv,
2 1)*tyyddu(1,0,0)+txydu00+rhou(kv,jv,1)*txyddu(1,0,0))-txyu--rho
3 u(kv,iv,1) *txydulO) )/(rho(kv,jv,1) **2*pr)H byddu(1,0,1) = (dezddu(1,0,1)*rrmu(kv,jv)*rho(kv,jv,1)**2*zty(kv,j
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1 v,l)*gamma+pr*(rho(kv,iV,1)*txyduol-txyul))/(rho(kv,jv,1)**
2*pr

2)
byddu(1,0,2,) (rho(kv,jv,l)*txydu02-txyu2)/rho(kv,jv,l)**

2

byddu(1, 1 ,) (dezddu(1, 1,0)*rrmu(kv,jv)*rho(kv,jv,1)*zty(kv,jv,l
I ) *gamma+2*pr*txydul0)/(rho~kv,iv,l)*pr)
byddu( ,2 ,0) =(tyydulO+txydu20) /rho(kv, iv, 1)

byddu(2,O,O) =(dezcidu(2,O,O)*rrmu(ky,.1Y)*rho(kv,jv,1) **2*zty(kv,j

I v,l)*gamma+pr*(-tyyuO-rhoV(kY,jv,l)*tyydu2O+rho(kv,jv,l)*(tyydu
2 0O+rhov(kv, jv,1) *tyyddu(2,O,O)+rhou(kY,jv,l)*txyddu(2,O,0)>-rho
3 u(ky,jv,l)*txydu2O)) '/(rho(kv,jv,1)**

2*pr)
byddu(2,0,1) = (rho(kv,jv,l)*tyyduOl-tyyul)/rho(kv,jv,l)**

2

byddu(2,O,2) =(dezddu(2,O,2)*rrmuGCV,jv)*rho(kv, jv,1) **2*zty(kv,j

1 v,l)*ganmlma+pr*(rho(kv,jv,l)*tyydu02-tyyu2))/(rho(kvY,jv,l)**
2*pr

2)
byddu (2,1,0) = (tyydulO+txydu20) /rho(kv,jv, 1)

byddu(2,2,O) =(dezddu(2,2,0) *rrmu(kv,jv) *rho(kv, jv,l) *zty(kv, jv,i

1 ) *gamma+2*pr*tyydu2O)/(rho(kv, jv,1) *pr)
byddu(3,0,O) = dezddu(3,0,0)*rrmu(kv,jv)*5ty(.kv,jv,1)*ga!ma/pr
byddu(O,0,0) = (deeddv(O,0,O)*rrmu~kv,jv)*ety(kV, jv,1) *rho(kv, jv,i

1 )**3*gaLmma+pr*(2*rhov(k,j,iV)*tyyvO+rho(1cy,jvu1)*(-2*rhov(kv,i
2 Y,1)*tyydvOO-2*rhou(kv,jv,1)*txydvOO)+rho(kv,jv,l)**2*(rhov(kv,
3 iv, l)*tyyddv(0,0,O)'+rhau(kv,jv,l)*txyddv(0,0,O))+2*rhou(kv,jv,I
4 )*txyvO))/(rho(kv,jv,l)**3*pr)
byddu(0,O,1) =(deeddv(0,O, 1) *rrmu(kv, jv)*ety(kv, jy,l) *rho(kv, jv, 1

1 )**3*ganma+pr*(2*rhav(kv,iv,1)*tyyv1+rho(kv,iv,l)*(-2*rhov(kv,i
2 v,l)*tyydv0l-2*rhou(kV,jv,1)*txydvO1)+rho(kv,jv,1)**2*(rhov(k,
3 jv, l)*tyyddv(0,0,1)+rhou(kv,jy,1)*txyddv(,,1))+2*rhoukY,jvll
4 )*txyvl))/(rho(kv,jv,1)**3*pr)
byddu(O,0,2) =(deeddv(O,0,2) *rrmu(kv, jv)*ety(kv, jv,1)*rho(kv, iv, 1

I )**3*gamma+pr*(2*rhov(kV,iY,1)*tyy2+rho(k,jv,)*-2*rhov(kv,j
2 v,l)*tyydv02-2*rhou(kv,jy,l)*txyYO2)+rho(kv,jv,l)**2*(rhov(kv,
3 jv, 1)*tyyddv(O,0,2)+rhou(kv,jv,1)*txyddY(0,0,2))+2*rhou(kv,jvAl
4 )*txyv2))/(rho(kv,jv,l)**3*pr)
byddu(0,0,3) =deeddv(0,0,3)*rrmu(kv,jv)*ety(kv,jv,1) *gamma/pr

byddu(O,1,O) = (deeddv(0,1,0)*rrmu~kv,jv)*ety(kY,jv,l)*rho(kv,jvAl
I )**2*gazma+pr*(-rhov(kv,iv,l)*tyydv10+rho(kyuiv,l)*(rhov(kv,iv,

2 1) *tyyddv(0, 1,0)+txydvO0+rhou(kV,jv, 1)*txyddv(O, 1,0)) -txyvO-rho
3 u(kv,jv,l)*txydvl0))/(rho(kv,jv,1)**

2*pr)
byddu(0,1,1) =(deeddv(0,1, 1)*rrru(kv,jv)*ety(kv,jv,l)*rho(kv, jv, 1

1 )**2*gamma~pr*(rho(kv,iv,1)*txydvOl-txyv))/(rho(kvY,iv,l)**
2*pr

2)
byddu(O,1,2) =(rho(kv,jv,l)*txydv02-txyv2)/rho(kv,jv,l)**

2

byddu(O,2,0) =(deeddv(O,2,O)*rrmu(kv,jv)*ety(kv,jv,l)*rho(kv,jv,l
1 )**2*gamma+pr*(-tyyvO-rhov(kv,iv,1)*tyydv2O~rho(kv,1)*(tyydv
2 00+rhov(kv, iv,1) *tyyddv(0,2,O) .4rhou(kvY,jv,1) *txyddv(O,2,O))-rho

3 u(kv, jv,l)*txydv2O))/(rho(kv,jv,l)**
2 -pr)

byddu(0,2,1) =(rho(kv,jv,1)*tyydv01-tyyv1)/rhokv,.iv,l)**
2

byddu(0,2,2) =(deeddv(O,2,2) *rrmu(kv, jv)*ety(kvr,jv,1)*rho(kv,jv,l
1 )**2*gamma+pr*(rho(kv,iv,1)*tyydv02-tyyv2))/(rho(kvY,iv,1)**

2*pr

2)
byddu(0,3,0) =deeddv(0,3,0)*rrmu(kv,jv)*ety(kv,jv,1)*gImma/pr
byddu(1 ,0,0) =(deeddv(1,0,O) *rrmu(kv,jv)*ety(kv,jv,1) *rho(kv,jv, 1

1 )**2*gaLmma+pr*(-rhov(kv,iv,1)*tyydv10+rho(kv,iv,1)*(rhov(kv,iv,
2 1)*tyyddv(1,O,0)+txydv00+rhou(kv,jv,)*txyddv(1,,)Y-txyvO-rho
3 u(kv, iv, 1) 'txydvlO))/(rho(kv,jv,1) **2*pr)

byddu(1 ,0, 1) =(deeddv(1 ,0, 1) *rrmu(kv, jv) *ety(kv, iv,1) *rho(kv, jv, 1

1 )**2*gamma+pr*(rho(kv,iv,1)*txydvOl-txyv1))/(rho(kv,iv,1)**
2*pr

2)
byddu(1,0,2) (rho(kv,jv,l)*txydv02-txyy2)/rho(ky,jv,l)**

2
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byddu(l, 1,0) = (deeddv(1 ,1,O) *rruu(kv,jv)*ety(kv,jv,l) *rho(kv,jv,I
1 ) *gamma.2*prstxydvlO)/(rho(kv, iv,1) *pr)
byddu(i ,2,O) = (tyydvlO+txydv2O)/rho(kv, iv, 1)
byddu(2,0,O) = (deeddv(2,O,O)*rrmu(kv,jv)*ety(kv,jv,1)*rho(kv,jV,l
1 ) **2*gaaaa+pr* (-tyyvO--rhov(kv, jv,1) *tyydv2O~rho(kv, iv, 1) *(tyydv
2 0O+rhov(kv,jv,1)*tyyddv(2,0,O)+rhou(kv,jv,l)*txyddv(2,O,))-rho
3 u(kv,jiv,1) *txydv20))/(rho(kv, jv,l)**2*pr)
byddu(2,0,1) = (rho(kv,jv,l)*tyydvol-tyyvl)/rho(kv,jv,l)**2
byddu(2,O,2) = (deeddv(2,0,2)*rrmu(kv,jv)*ety(kv,jv,l)*rho(kv,jv,l
1 ) **2*gamma+pr* (rho(kv, iv,1) *tyydv02-tyyv2))/ (rho(kv, jv, 1)**2*pr
2)
byddu(2, 1,0) = (tyydvlO+txydv2O) /rho (kv, iv, 1)
byddu(2,2,0) = (deeddv(2,2,0)*rrmu(kv, iv) *ety(kv,jv,l)*rho(kv,jv,1
1 ) *gamma+2*pr*tyydv2O) /(rho (kv,jv,1) *pr)
byddu(3,0,0) = deeddv(3,0,0)*rrmu(kv,jv)*ety(kv,jv,)*gznma/pr
bydud(0,O,O) = (dezdud(0,O,O)*rrmu(kv,jv)*rho(kv,jv,l)**3*zty(kv,j
1 v,l)*gammna+pr*(rho(kv,jv,1)*(rhov(kv,jv,1)*(-tyyudOO-tyyduO0)+r
2 hou(kv, iv, 1) *(-txyud0O-txyduO0) )+2*rhov(kv, iv,1) *tyyuO+rho(kv, j
3 v, 1)**2*(rhov(kvijv,1)*tyydud(0,O,0)+rhou(kv,jv,l)*txydiudCO,0,0
4 ))+2*rhou(kv,jv,1)*txyuO))/(rho(kv,jv,l)**3*pr)
bydud(0,0, 1) = (dezdud(0,0,1)*rrmu(kv,jv)*rho(kv, jv,1)**2*zty(kr, j
1 v,1)*gamma+pr*(-rhov(kv,jv,1)*tyyud~l+rho(kv,jv,l)*(rhov(kv,jv,
2 1)*tyydud(0,0,1)+rhou(kv,jv,1)*txydudl(O,0,1)+txyduo0)-rhou(kv,j
3 v; l)*txvud~l-txyuO))/(rho(kv,jv,1)**2*pr)

* bydud(0,0,2) = (dezdud(0,O,2)*rrmu(kv,jv)*rho(kv,jv,l)**2*zty(kv,j
1 v,1) *gamma.+pr* (-rhov(kv, jv,1) *tyyud02-tyyu0+rho(kv,jiv,1) * (rhov(
2 kv,jv,1)*tyydud(0,0,2)+tyyduOO+rhou(kv,jv,l)*txydud(0,0,2))-rho
3 u(kv,jv,l)*txyud02))/(rho(kv,jv,l)**2*pr)
bydud(O,0,3) = dezdud(0,0,3)*rrmu(kv,jv)*zty(kv,jv,l)*gamma/pr
bydud(0,1,O) = (dezdud(0,1,0)*rriuu(kv,jv)*rho(kv,jv,1)**3*zty(kv,j
1 v.1) *gammna+pr* (rho(kv,jv, 1) *(rhov(kv, iv, 1) *(-tyyudl0-tyydu0l) +r
2 hou(kv,jv,1)*(-txyud1O-txydu01))+2*rhov(kv,jv,1)*tyyul+rho(kv,j
3 v,1) **2*(rhov(kv,jv,1)*tyydud(0,1,0)+rhou(kv, jv,1) *txydud(0,1,0
4 ) )+2*rhou(kv, iv,1) *txyul))/(rho(kv, jv,1) **3*pr)
bydud(0,1,1) = (dezdud(0,1,1)*rrmu(kv,jv)*rho(kv,jv,1) **2*zty(kv,j
1 v,1)*gammna+pr*(rho(kv,jv,1)*txyduOl-txyul))/(rho(kv,jv,1)**2*pr
2)
bydud(O,1,2) = (rho(kv,jv,1)*tyyduOl-tyyul)/rho(kv,jv,1)**2
bydud(0,2,0) = (dezdud(O,2,0)*rrmu(kv,jv)*rho(kv,jv,l)**3*sty(kv,j
1 v,1)*gamma+pr*(rho(kv,jv,l)*(rhov(kv,i'r,l)*(-tyyud2O-tyydu02)+r
2 hou(kv,jiv,1) *(-txyud20-txydu02))+~2*rhov(kv, jv,1) *tyyu2+rho(kv,ji
3 v,1) **2* (rhov(kv, jv,1)*tyydud(O,2,0)+rhou(kv,jv, 1)*txydud(O,2,O
4 ))+2*rhou(kv,jv,1)*txyu2))/(rho(kv,jv,1)**3*pr)
bydud(0,2,1) =(rho(kv,jv,1)*txydu02-txyu2)/rho(kv,jv,1)**2
bydud(0,2,2) = (desdud(O,2,2)*rrmu(kv,jv)*rho(kv,jv, 1)**2*zty(kv,j
1 v,1)*gamma~pr*(rho(kv,jv,l)*tyyduO2-tyyu2))/(rho(kv,jv,1)**2*pr
2 )
bydud(0,3,0) = dezdud(0,3,0) *rrmu(kv, jv) *sty(kv,jv,1)*gamma/pr

1bydud(1 ,0,O) = (dezdud(1,O,0)*rrmu(kv,jv)*rho(kv, jv, 1)**2*zty(kv, j

2 O+rhou(kv,jv,1)*txydud(1,0,O))-rhov(kv,jv,1)*tyydulO-txyuO-rhou

* bydud(1,010) = (dezdud(1,010)*rrmu(kv,jv)*rho(kv,jv,l)**2zty(kv,j,

1 v,1)*gamma+pr*(rho(kv,jv,l)*txyudlO-txyul))/(rho(kv,jv,1)**2*pr
2)
bydud(1,2,0) = (rho(kv,jv,l)*txyud20-txyu2)/rho(kv,jv,l)**2

l-, A-8')
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0 bydud(2,0,0) = (derdud(2v,O)*rruiu(kv,jv)*rho(kv,jv,l)**2*zty(kv j
1 V,1) *gauaa+pr* (rho (kv, iv,1) *(Ityyud00+rhoy(kv,.v, 1) *yydud(

2 ,OIO

2 ) +rhou(kv, v,1) *txydud(2p,,)) _tyy1O-rhov(kvs iv,1) *tyydlu20-rhou
3 (kv,jv,l)*txydu2O))/(rho(kv,jv,l)**2*pr)
bydud(2,0, 1) = (tyyud0l+txydu20)/rho(kY, jv, 1)

bydud(2,0,2) = (dezdud (2,0,2) *rrmu(kv, jv) *rho (kv, j Y, 1) *zty (kv, jv, 1

1 ) *gamlma+pr* (tyyudO2+tyydu2O) )/(rho (kv,jiv,1) *pr)
bydud(2,1,0) = (rho (kv, jY,1) *tyyudl0-tyyul) /rho (kv, iv,1) **2

bydud(2,2,0) = (dezdud(2,2,0) *rrmu(kv, jv) *rho (ky, jv,l1) **2*zty (kv, j
1 v,l)*gatmma+pr*(rho(ky,jv,l)*tyyud2O-tyyu2))/(rho(ky,jv,l)**

2*pr

2)
bydud(3,O,O) = dedd300*ruk~v*t~yj~)gmap
bydvd(O,0,O) = (deedvd(O,O,O) *rrmu(kv, jv) *ety (kv,jv, 1) *rho (kv,jy, I

1 )**3*gamma+pr*(rbo(kv,iY,l)*(rhov(kv,v,)*(tyyvdOtyydvO)+r
2 hou(kv, iv, 1) *(-txyvdOO-txydvOO)) +2*rhov(kv, jv,1) *tyyvOi-rho(kv, j
3 v,1) s.2* (rhov(kv,jv,1) *tyydvd(0,0,0)+rhot1(kY,jv,1)*txydvd(0,0,0
4 ))+2*rbou(kv,jv,1)*txyvO))/(rho(kv,jv,1)**

3*pr)

bydvd(O,0,1) = (deedvd(O,O, 1) *rruxu(kv, jv)*ety (kv,jv, 1) *rho (kv jv, I

1 )**gamma+pr*(-rhoY(k,jY,l)*tyyvd1+rho(kv,jv,1.)*(rhov(kvIjvD
2 l)*tyydvd(0,0,1)+rhou(kv,jv,l)*txydvd(,0,1)+txyd~vO)rhou(kv~j
3 v,1)*txyvd01-txyv0))/Crho(kv,jv,1)**2*pr)
bydvd(0,0,2) = (deedvd(0,0,2)*rrmu(kY,jv)*ety(kv,jv,l)*rho(kv,jv,l
1 ) s*2*gamma+pr* (-rhov(kv, jv,1) *tyyvdo2-tyyv0+rho(kv, jv, 1) *(rhoy(
2 kv, jv,1)*tyydvd(0,0,2)+tyydvOO+rhou(kvuiv,1)*txydvd(O,O,

2))-rho

3 u(kv,jv,l)*txyvd02))/(rhlo(kv,jv,l)**
2*pr)

bydvd(0,0,3) = deedvd(0,0,3)*rrmu(kv,jv)*ety(kv,jv,,1)*ga1Ima/pr
bydvd(0, 1,0) = (deedvd (0, 1,0) *rrmu(kv, jv) *ety (kv, jv, 1) *rho (kv, jv, 1

1 ) .*3*gamma+pr* (rho(kr, jv,1) *(rhov(kv, iv, 1) *(-tyyvdlO-tyydv0l) +r
2 hou (kv, j v, 1) * (-txyvdl0-txydv~l)) +2*rhov (kv, j v, 1) *tyyvl +rho (kv, j
3 v,1) **2* (rhov(kv, jv,1) *tyydvd(O,1,O)+rhou(kv, jv,l) *txydvd(0, 1,0

4 )).2*rhou(kv,jv,l)*txyvl))/(rho(V,jv,l)**
3*pT)

bydvd(0,1,1) = (deedvd (0, 1, 1) *rrmu(kv, jv) *ety (kv, jv, 1) *rho (kv, jv, 1

1 )**2*gaama+pr*(rho(kv,iv,l)*txydvOl-txyvl))/(rho(kv,iv,l)**
2*pr

2)
bydvd(O,1,2) = (rho (ky, jv, 1) *tyydv01-tyyvl) /rho (kv, jv,1) **2

bydvd(0,2,0) = (deedvd(0, 2,0) *rrmnu(kv, jv) *ety(kv, jv, 1) *rho (kv, iv, 1

1 ) **3*ga~mma+pr* (rho(kv, jv, 1) *(rhov(kv, jv, 1) *(-tyyvd2O-tyydvO2) +r
2 hou(kv, jv,1) * (-txyvd20-txydv02)) +2*rhov(kv,jiv,1) *tyyv2+rho(kv, j
3 v,1) ,i*2*(rhov(k,jv 1)*tyydd(0,2,0)rhou(kv,jv,1)*txydvd(0,

2 ,0

4 ))+2*rhou(kv,jv,1)*txyv2))/(rho(kv,jv,1)**3*pr)Ibydvd(0,2,1) = (rho (kv, v, 1)*txydv02-txyv2) /rho (kv, jv,1) **2

bydvd(0,2,2) = (deedvd(0,2,2)*rrmu(kv, jv)Erety(kv, jv,1)*rho(kv, iv, 1

* 1 )**2*gamma+pr*(rho~kv,jv,l)*tyydY02-tyyv2))/(rho(kv,jv,l)**
2*pr

2)
bydvd(0,3,0) = deedvd(0,3,0) *rrmu(kv, iv) *ety(kv, jv,1) *gamma/pr

bydvd(1 ,0,0) = (deedvd (1 ,0,0) *rrmu(kv, jv) *ety (kv,jv, 1) *rho (kv, jv, 1

1 )**2*gamma+pr*(rho(kv,iv,l)*Crhov(kY,jv,l)*tyydvd(1,0,0)+txyvdO
V2 O+rbou(kv,jv,l)*txydvd(1,,0))-rhov(kv,jv,1)*tyydvOtxyvOrhou

3 (kv,jv,1)*txydvl0))/(rho(kY,jv,1)**2*pr)
bydvd(1,0,1) = (deedvd(1,0, 1) *rrmu(kv, jv) *ety(kv, jv,1) *rho (ky v, Iv

1 )*gammna+pr* (txyvdol+txydvl0) )/ (rho (kv, iv, 1) *pr)
bydvd(1 ,0,2) = (tyydvl0+txyvdO2) /rho (kv, iv, 1)
bydvd(1, 1,0) = (deedvd(l, 1,0) *rrmu(kv, jy)*ety(ky, jv,1) *rho (k~%v, ,

1 )**2*gamma+pr*(rho(kv,iv,l)*txyvdlO-txyvl))/(rho(kv,iv,l)**
2*pr

2)
*bydvd(1,2,0) (rho (kv, j v,1)*txyvd20-txyv2)1rho (kv, ivu1) **2

"LiiILYI&Pbydvd(2,O,O) (deedvd(2,0,O0) *rrmu(kv, jv) *ety (kv, jv, 1) *rho (kv, j v,1I

1 )**2*gamma+pr*(rho(kvuiv,l)*(tyyvdOO+rhov(kv,iv,l)*tyydvd(
2 ,0,0

2 )+rhou(kv,jv,1)*txydvd(2,0,0))tyyvOrhov(kv,jv,l)*tyydv
2O-rhou
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3 (kv,jv,l)*txydv2O))/(rho(kv,jv,l)**2*pr)
* bydvd(2,O,1) = (tyyvd0l+txydv2O)/rho(ky,jv,l)

bydvd(2,0,2) = (deedvd(2,O,2)*rrmu(kv, iv) *ety(kv, jv,l)*rho(kv, iv, 1
1 ) *gamma4pr* (tyyvdO2+tyydv2O) )/ (rho(kv,jiv,1) *pr)
bydvd(2,1,O) = (rho(kv,jv,l)*tyyvdl0-tyyvl)/rho(kv,jv,l)**2
bydvd(2,2,O) = (deedvd(2,2,O)*rrmnu(kv,jv)*ety(kv,jv,1)*rho(kv,jv,l
1 )**2*gAmmai~pr*(rho(kv,jv,l)*tyyvd20-tyyv2))/(rho(kv,jY,l)** 2*pr

bydvd(3,O,O) =deedvd(3,O,O) *rrmu(kv, iv) *ety(kv, iv,1) *gamm-a/pr
byudd(O,O,0) = (dezudd(0,O,O)*rrmu(kv, jv)*rho(kv, iv,1) **3*zty(kv,j
1 v,1) *gamma+pr* (rho(kv, iv,1) **2* (rhov(kv, jv,1) *tyyudd(O,O,O)+rho
2 u(kv, iv, 1)*txyudd(0,0,0)).rho(kv,jv,l)*(-2*rhov(kv,jv,l)*tyyudO
3 O-2*rhou(kv,jv,l)*txyudOO)+2*rhov(kv,jLv,1)*tyyuO+2*rhou(kv,jv,1
4 )*txyuO))/(rho(kv,jv,1)**3*pr)
byudd(O,O,1) =(dezudd(0,O,1)*rruiu(kv,jv)*rho(kv,jv,l)**2*zty(kv,j
1 v,1) *gamma+pr*(rho(kv, jv, 1) *(rhov(kv,jv, 1)*tyyudd(O,O, 1)+rhou(k
2 v,jv,1)*txyudd(O,O,1).ityudOO)-rhov(kv,jv,1)*tyyudO1-rhou(kv,jv
3 ,1)*txyudOl-txyuO))/(rho(kv,jv,l)**2*pr)
byudd(0,0,2) = (dezudd(0,O,2)*rrmu(kv,jv)*rho(kv,jv,l)**2*zty(kv,j
1 v,1)*gaammaipr*(rho(kv,jv,1)*(rhov(kv,jv,l)*tyyudd(O,O,2)+tyyudO
2 0+rhou(kv, iv,1) *txyudd(0,O,2) )-rhov(kv, iv,1) *tyyud02-tyyu0-rhou

byudd(O,1,O) = (dezudd(O,1,O) *rrtnu(kv, jv) *rho(kv, iv,1) **2*zty(kv, i
*1 v,1) *gamma+pr* (rho(kv,jv,1) *(rhov(kv,jv,1)*tyyudd(O,1,O)+rhou(k

2 v,jv,1)*txyudd(O,1,O)+txyudO0)-rhov(kv,jv,1)*tyyudOl-rhou(kv,jv
3 ,1)*txyudOl-txyuO))/(rho(kv,jv,l)**2*pr)
byudd(0,1, 1) = (dezudd(0, 1,l)*rrmu(kv, jv) *rho (kv, jv,1) *zty(kv, jv,1

1 ) *gammna+2*pr*txyud~l) /(rho (kv, jv, 1) *pr)
byudd(O,1,2) = (tyyud~l+txyudO2)/rho(kv,jv,l)
byudd(0,2,O) = (dezudd(O,2,O)*rrmu(kv, jv)*rha(kv, iv,1) **2*zty(kv, i
1 v,l)*gammaipr*(rho(kv,jv,1)*(rhov(kv,jv,1)*tyyudd(O,2,O)+tyyudO
2 O+rhou(kv, iv,1) *txyudd(O,2,O) )-rhov(kv, jv,1) *tyyudO2-tyyuO-rhou
3 (kv,jv,l)*txyudO2))/(rho(kv,jv,l)**2*pr)
byudd(0,2,1) =(tyyud~l+txyudO2)/rho(kv,jv,l)
byudd(0,2,2) =(dezudd(O,2,2)*rrmu(kv,jv) *rho(kv, iv, 1)*zty(kv, jv,1
1 ) *gamma+2*pr*tyyudO2) /(rho (kv,jv,1) *pr)
byudd(O,3,O) = dezudd(O,3,O)*rrmu(Icv,jv)*zty(kv,jv,1)*gamma/pr
byudd(1,O,O) = (dezudd(1,O,0)*rrmu(kv,jv)*rho(kv,jv,1) **3*zty(kv,j
1 v,1)*gamma+pr*(rho(kv,jv,1)**2*(rhov(kv,jv,1)*tyyudd(1,O,)+rho
2 u(kv,jv,1)*txyudd(1,O,O))+rho(kv,jv, 1)*(-2*rhov(kv,jv,1)*tyyudl
3 0-2*rhou(kv, jv,1) *txyudl0) .s2*rhov(kv, iv,1) *tyyul+2*rhou(kv,jv, 1
4 )*txyul))/Crho(kv,jv,1)**3*pr)
byudd(1,0,1) = (dezudd(1,0,1)*rrmu(kv,jv)*rho(kv,jv,1)**2*zty(kv,j

JI 1 v,1)*gAmma+pr*(rho(kv,jv,1)*txyudlO-txyul))/(rho(kv,jv,1)**2*pr
2)
byudd(1,O,2) =(rho(kv,jv,l)*tyyudlO-tyyul)/rho(cv,jv,1)**2
byudd(1, 1,0) = (dezudd(1 ,1,O)*rrmu(kv,jv)*rho(kv,jv,1)**2*zty(kv,j
1 v,1)*gamma+pr*(rho(kv,jv,1)*txyudlO-txyul))/(rho(kv,jv,1)**2*pr

*2)
byudd(1,2,0) = (rho(kv,iv,1)*tyyudl0-tyyul)/rho(kv,jv,1)**2
byudd(2,0,0) =(dezudd(2,0,0)*rrmu(kv,jv)*rho(kv,jv,l)**3*zty(kv,j

2 u(kv, jv,1) *txyudd(2,0,0))+rho(kv,jv, 1) * -2*rhov(kv,jv,1) *tyyud2
3 0-2*rhou(kv,jv,1)*txyud20)+2*rhov(kv,jv,1)*tyyu2+2*rhou(kv,jv,1

* 4 )'4+"-,' 9))/(rho(kv,jv,1)**3*pr)
.? % byudd(2,0,1) = (rho(kv,jv,l)*txyud20-txyu2)/rho(kv,jv,l)**2

IYV byudd(2,0,2) = (dezudd(2,0,2)*rrmu(kv,jv)*rho(kv,jv,1)**2*zty(kv,j
1 v,l)*gatmma+pr*(rho(kv,jv,l)*tyyud20-tyyu2))/(rho(kv,jv,l)**2*pr

A-8

4 'Sw, kmVS



0wN~-x-mX EW vvxwwAyunW W

2)
byudd(2,1,O) = (rho(kv,jv,l)*txyud2O-txyu2)/rho(kv,jvl)**

2

byudd(2,2,O) = (dezudd(2,2,O) *rrmu(kv, jv) *rho(kv,jv,1) **2*zty(kv j
1 v,l)*gaflmfa+pr*(rbo(kv,jv,)*tyyud2Otyyu2))/(rho(kv~jv~l)2pr
2)
byudd(3,0,O) = dezudd(3,0,0)*rrmu(kv, iv)*zty(kv, iv,1) *ga...a/pr
byvdd(0,O,0) = (deeydd(0,0,O) *rrmu(kv,jv) *ety(kv,jv,1) *rho(kv, jv,l

I )**3*gamma+pr*(rho(kv,iv,l)**2*(rhov(kv,iv,1)*tyyvdd(o,o,0)+rho
2 u(kv, jvl)*txyvdd(0,O,0))+rho(kv,jv,l)*(-2*rhov(kv,jvi1)*tyyvdO
3 0-2*rhou(kv, iv,1) *txyvd00) +2*rhov(kv, jv,1) *tyyvO+2*rhou(kv, iv, 

1

4 )*txyvo))/(rho(kv,jv,1)**
3*pr)

byvdd(0,0,1) = (deevdd(0,O,1)*rrmu(kv,jv) *ety(kv,jv,1) *rho(kv,jv, 1

1 )**2*gamma+pr*(rho(kv,iv,1)*(rhoV(kv,iv,l)*tyyvdd(0,0,1)+rhou(k
2 v,jv,)*xydd(,0,1)+txyvdOoy-rhov(kv,jv,l)*tyyvdOl-rhou(kv~jv
3 ,1)*txyvd0l-txyv0))/(rho(kv,jv,l)**2*pr)
byvdd(0,0,2) = (deevdd(0,0,2) *rrmu(kv,jv) *ety(kv,iv ,1) *rho(kv, iv, 1

1 )**2*gamma+pr*(rho(kv,iv,1)*(rhov(kv,iv,l)*tyyvdd(0,O,2)+tyyvdO
2 O+rhou(kv,jv,1)*txyvdd(0,0,2))rhov(kv,jv,l)*tyyvdO2tyyvO-rhou
3 (kv,jv ,1)*txyvd02))/(rho(kv,jv,l)**2*pr)
byvdd(0,0,3) = deevdd(O,0,3) *rrmu(kv, iv) *ety(kv, jv,1) *ga...a/pr

byydd(0, 1,0) = (deevdd(0, 1,0) *rrmu(kv,jv) *ety(kv,jv,1) *rho(kv, jv, I

1 )**2*gazma+pr*(rho(kV,iY,1)*(rhov(kv,iv,l)*tyyvdd 
(o,1,o)+rhou(k

2 v,jv,l)*txyvdd(,1,)+txyvdOO)rhov(kv,jv,lPtyyvdol-rhou(kv~jv
3 ,1)*txyvd0l-txyv0))/(rho(kv,jv,l)**2*pr)

* ~~byvdd(0, 1,1) = (deeydd(0, 1,1) *rrmu(kv, iv) *ety(kv,jv,1) *rho(kv, iv, 1

1 ) *gamma+2*pr*txyrd~l) /(rho (kv, iv,1) *pr)
byvdd(0, 1,2) = (tyyvd0l+txyvd02) /rho(kv, iv, 1)

byvdd(0,2,0) = (deevdd(0,2,O) *rrmu(kv, jv) *ety(kv, iv,1) *rho(kv, iv, 1

1)**2*gaama+pr*(rho(k,v,)*(rho~v(kv,jV,)*tyyYdd(,2,)+tyy'vdO
2 0+rhou(kv, iv,1) *txyvdd(0,2,0) )-rhov(kv, iv,1) *tyyvdO2-tyy7;O-rhou
3 (kv,jv,1)*txyvdO2))/(rho(kv,jv,)**2*pr)
byvdd(0,2, 1) = (tyyvdol+txyvd02) /rho(kv,jiv,l1)
byvdd(0,2,2) = (deevdd(0,2,2)*rrmu(kv,jv)*ety(kv,jv,l)*rho(kv,jvl
1 ) *gamma+2*pr*tyyvdO2)/ (rho (kv,iv,1) *pr)
byvdd(O,3,O) = devd030*ruk~v*t~vj~)gmap
byvdd(1 ,0,0) = (deevdd(1,0,0)*rrmu(kv,jv)*ety(kv,jvJ,1) *rho (kv, iv, I

1 )**3*gamma+pr*(rho(kvr,iv,1)**2*(rho~v(kV,iV,l)*tyyvdd(1,0,0)+rho
2 u(kv, jv,1)*txyvdd(1,0,0))+rho(kV,jv,1)*(-2*rbov(kv,iv,l)*tyyvdl
3 0-*huk~vl*xvl)2ro~vj~)tyl2ro~vj~
4 )*txyvl))/(rho(kv,jv,1)**

3*pr)
byvdd(1 ,0,1) = (deevdd(1,O,1) *rrmu(kv,jv)*ety(kV,jv,1)*rho(kv,jv,l
1 )g*2*gama+pr*(rho(kv,v,)*txyvdlOtxyv1))/(rho(kv,jv,l)**

2*pr

2)
byvdd(1,O,2) = (rho(kv,jv,1)*tyyvdlO-tyyvl)/rho~kv,jy,l)**

2

byvdd(1,1,0) = (deevdd(1, 1,0)*rrmu(kv,jv)*ety(kv,jv,1)*rho(kv~,jv,l
1 )**2*gamma+pr*(rho(kv,iv,1)*txyvd1O-txyv1))/(rho(kv,jv,l)**

2*pr

2 )
byvdd(1,2,0) =(rho(kv,jv,1)*tyyvdlO-tyyvl)/rho(kv,jv,l)**

2

* byvdd(2,O,0) =(deevddC2,0,0)*rrmu(kv,jv)*ety(kV,jv,l)*rho(kv,jv~l
1 )**3*gamma+pr*(rho(kv,jv,1)**2*(rhov(kV,jv,1)*tyyvdd(2,o,0)+rho

2 u(kv, iv,1) *txyvdd(2,0,0))+rho(kr,jv, 1) *(-2*rhov(kv,jv,1)*tyyvd
2

3 O-2*rhou(kv,jv,1)*txyvd20)+2*rhov(kv',jV,1)*tyyv2+2*rhou~kv,jv,lH 4 )*txyv2))/(rho(kv,jv,1)**3*pr)
byvdd(2,0,1) =(rho(kv,jv,l)*txyvd20-txyv2)/rho(kv,jv,l)**

2

byvdd(2,0,2) = (deevdd(2,0,2) *rrmu(kv,jv) *ety(kv, jv,1) *rho(kv, jv,1
1 )**2*gaLmma+pr*(rho(kv,jv,1)*tyyvd204tyyv2))/(rho(kv,jv,l)**

2 *pr

2)
byvdd(2,1,0) =(rho(kv,jv,l)*txyvd20-txyv2)/rho(kv,jv,l)**

2

byvdd(2,2,0) =(deevdd(2,2,0)*rrmu(kv, jv)*ety(kv,jv',1)*rho(kv,jv,l
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1 )**2*gaa~a+pr*(rho(kv,jv,l)*tyyvd2O-tyyv2))/(rho(kv,jv,l)**2*pr
2)
byvdd(3,OO0) deevdd(3,O,O)*rruu(kv,jv)*ety(kv,jv,1)*gaDma/pr
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fppp(O,O,OO) = 3*cauddOO/rdj(kv,jv)
fppp(O,O,O,1) = 2*cauddOl/rdj(kv,jv)
fppp(O,O,O,2) = 2*cauddO2/rdj(kv,jv)
fppp(O,O,O,3) = 0
fPPP(O,O,l ,O) = cauddl0/rdj (kv, ji') cauddOl/rdj (kv, iv)
fppp(O,O,1,1) = 0
fppp(0,O,1,2) = 0
fppp(O,O,1,3) = 0
fppp(O,O,2,O) = caudd2O/rdj (kv, jv)+cauddO2/rdj (kv,j~v)
fppp(O,O,2,l) = 0
fppp(O,O,2,2) = 0
fppp(O,O,2,3) = 0
feppp(O,O,3,O) = 0
fppp(O,0,3,I) = 0
fppp(O,O,3,2) = 0
fppp(0,0,3,3) = 0
fppp(O,1,O,O) = 2*cauddlO/rdj (kv,jv)
fppp(0,1,O,1) = 0
fppp(O,1,O,2) = 0
fppp(0,1,O,3) = 0
fppp(0,1,1,0) = 0
fppp(O,,,) = 0
fppp(O,1,l,2) = 0

*fppp(O,1:1,3) = 0
fppp(O,1,2,O) = 0
fppp(O,1,2,1) = 0
fppp(0,1,2,2) = 0
fppp(0,1,2,3) = 0
fppp(O,l,3,O) = 0
fppp(O,1,3,1) = 0
fppp(O,1,3,2) = 0
fppp(O,1,3,3) = 0
fppp(O,2,O,O) = 2*caudd20frdj(kv,jv)
fppp(O,2,O,1) = 0
fppp(0,2,O,2) = 0
fppp(O,2,O,3) =0
fppp(0,2,1,O) = 0
fppp(O,2,1,1) = 0
fppp(0,2,1,2) = 0
fppp(O,2,1,3) = 0

Vfppp(O,2,2,0) = 0
-jfppp(0,2,2,1) =0

*fppp(O,2,2,2) = 0
fppp(O,2,2,3) = 0
fppp(O,2,3,O) = 0
fppp(0,2,3,1) = 0
fppp(O,2,3,2) = 0
fppp(O,2,3,3) = 0

*fppp(O,3,O,O) = 0
fppp(O,3,O,l) = 0
fppp(O,3,O,2) = 0
fppp(O,3,0,3) = 0

-. fppp(O,3,1,O) = 0
fppp(O,3,l,1) = 0

*fppp(O,3,1,2) = 0
fppp(O,3,1,3) = 0
fppp(0,3,2,0) = 0
fppp(O,3,2,1) = 0
fppp(O,3,2,2) = 0



fpp0,,,3

fppp(0,3,2,3) = 0
fppp(O,3,3,O) = 0
fppp(O,3,3,1) = 0
fppp(0,3,3,3) = 0

fppp(1 ,O,0,O) = (ztx(kv, jv,1)*(pddd(O,O,O)-txxddd(O,0,O))-zty(kv,j
1 v,l)*txyddd(0,O,0))/rdj (kv,jv)
fppp(1,0,0, 1) = (-zty(kv, jv,l) *txyddd(O,0,1)+ztx(kv, jv,1) *(pddd(0,
1 O,l)-txxddd(0,0,1))+cauddO0)/rdj(kv,jv)
fppp(1 ,O,O,2) = (ztx(kv, jv,1) *(pddd(0,0,2)-txxddd(O,0,2) )-zty(kv, j
1 v,1)*txyddd(O,0,2))/rdj(kv,jv)
fppp(1,O,O,3) = 0
fppp(l ,O,1,O) = (-zty(kv,jv,l)*txyddd(O,1,O)+ztx(kv, jv,1)*(pddd(0,
1 1,O)-txxddd(O,1,O))+cauddO0)/rdj(kv,jv)
fPpp(1,O,1,1) = (ztx(kv,jv,l)*pddd(0,1,1)i.2*caudd~l)/rdj (kv,jv)
fppp(1,0,1,2) = cauddO2/rdj(kv,jv)
fppp(1,0,1,3) = 0
fppp(l ,O2,O) = (ztx(kv, jv, 1)*(pddd(O,2,O)-txxddd(0,2,O))-zty(kv,j
1 v,l)*txyddd(0,2,O))/rdj (kv,jv)
fppp(1,O,2,1) = cauddO2/rdj (kv,jv)
fppp(1,0,2,5") = ztx(kv,jv,1)*pddd(O,2,2)/rdj(kv,jv)
fppp(1,0,2,3) = 0
fppp(1,O,3,0) = 0
fppp(1,O,3,I) = 0
fppp(1,O,3,2) = 0
fppp(1,0,3,3) = 0
fPPP(1, 1,0,0) = (-zty(kv, jv,1) *txyddd(1,O,O)+ztx(kv,jv, 1)*(pddd(1,
1 O,O)-txxddd(1,0,O))+caudd00)/rdj(kv,jv)
fppp(1,1,O,1) = (Ztx(kv,jv,l)*pddd(1,0,1).cauddlO~caudd0l)/rdj(kv,
1 jv)
fppp(1,1,0,2) = cauddO2/rdj (kv,jv)
fppp(1,1,0,3) = 0
fPPP(1,l,1,0) = (ztx(kv,jv,l)*pddd(1,1,O)+2*cauddlO)/rdj(kv,jv)
fppp(1,1,1,) = 0

"4fppp(1,1,1,2) = 0
fppp(1,1,l,3) = 0
fppp(1,1,2,0) =caudd20/rdj(kv,jv)
f ppp (1, 1,2, 1) = 0
fppp(1,1,2,2) = 0
fppp(1,1,2,3) = 0
fppp(1,1,3,0) = 0
fppp(1,1,3,1) = 0

0fppp(1,1,3,2) = 0
fppp(1,1,3,3) = 0
fppp(1 ,2,0,0) = (Ztx(kv, iv,1) *(pddd(2,0,0)-txxddd(2,0,0))-sty(kv, j
1 v,1)*txyddd(2,0,0))/rdj(kv,jv)
fppp(l,2,0,1) =caudd20/rdj(kv,jv)
fppp(1,2,0,2) = tx(kv.jv,1)*pddd(2,0,2)/rdj(cv,jv)

* fppp(1,2,0,3) =0

4, fppp(1,2,1,0) =caudd20/rdj(kv,jv)
fppp(1,2,1,1) o
f4, fppp (1, 2,1,2) = 0
fppp(1,2,1,3) = 0
fppp(1,2,2,0) = ztx(kv,jv,l)*pddd(2,2,0)/rdj(kv,jv)

*fppp(1,2,2,I) = 0
fppp(1,2,2,2) = 0
fppp(l,2,2,3) = 0
fppp(1,2,3,O) = 0
fppp(1,2,3,1) = 0
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fppp(1,2,3,2) = 0
fppp(1,2,3,3) = 0
fppp(1,3,O,O) = 0
fppp(1,3,O,1) = 0
fppp(1,3,O,2) = 0
fppp(1,3,O,3) = 0
fppp(1,3,1,O) = 0
fppp(1,3 ,1,1) = 0
fppp(1,3,1,2) =0
fppp(1,3,1,3) = 0
fppp(1,3,2,0) = 0
fppp(1,3,2 ,l) = 0
fppp(1,3,2,2) = 0
fppp(1,3,2,3) = 0

*fppp(1,3,3,O) =0
fppp(1,3,3,l) =0
fppp(1,3,3,2) = 0
fppp(1,3,3,3) = 0
fppp(2,0,0,O) =(sty(kv,jv,l)*(pddd(,,0)tyyddd(0,0,))5stx(kv,j
1 v,i)*txyddd(0,0,0))/rdj(kY,jv) tyid001)zxk~
~~~fppp(2,O,Ol,l) = (sty(kv,jv,1)*(pddd(0,0,1)t-ddOO1)ht~v
1 v,1 iddd(0,0,1))/rdj~kv,jv)
fppp(2,0,0,2) = (zty(kv,jv,1)*(pddd(0,,2)-tyyddd(0,0,2))-s~k~

*1 v,1)*txyddd(0,0,2)+caudd00)/rdj(kY,jv)
fppp(2,0,0,3) = 0
fppp(2,0,1,0) = (ztyOIr,jv,l)*(pdl.i(,1,0)t1yydddC0u1,O)))-ztx(kr,j
1 v,1)*txcyddd(0,1,O))/rdj(kY,jv)

fppp(2,0,1,1) = ty(kv,jv,1)*pddd(O,1,1)/rdj(kv,jv)
fppp(2,O,1,2) =caudd~l/rdj(kv,jv)
fppp(2,0,1,3) 0 0 k~vl*pd(,,)tydd020)zxk~
fppp(2,O,2O0) =(styl,i,)(ddO2OtddO20)5(kJ
1 v,1)*txyddd(0,2,O)+cauddO0)/rdj (kv,jv)

fppp(2,0,2,1) = cauddOl/rdj (k'r,jv)
fppp(2,O,2,2) = (zty(kv,jv,1)*pdddC0,2,2)+2*cgauddO2)/rdi(kv,jv)
fppp(2,0,2,3) = 0
fppp(2,0,3,0) = 0
fppp(2,O,3,1) = 0
fppp(2O0,3,2) = 0

fppp(2,O,3,3) = 0
fppp(2,l,OO) = (zty(kv, iv, 1)*(pddd(1,O,O)-tyydcd(1,O,))Istx(kV. j
1 v,1)*txyddd(1,0,0))/rdj(kv,jv)
fppp(2,1,O,1) = ty(kv,jv,1)*pddd(1,O,1)/rdj(kv,iv)
fppp(2,1,0,2) =cauddIO/rdj(kv, iv)
fppp(2,l,O,3) =0

fppp(2,l,l,O) = tY(kv,jv,l)*pddd(1,1,0)/rdi (kv, iv)
fppp(2,l,l,l) =0

fppp(2,1,1,2) =0

fppp(2,1,1,3) =0

0 fppp(2,1,2,O) =cauddlO/rdj(kv,jv)
fppp(2,1,2,1) =0

fppp(2,1,2,2) =0

fppp(2,1,2,3) =0

fppp(2,1,3,O) =0

fppp(2,1,3,1) =0

* fppp(2,1,3,2) =0

fppp(2,l,3 ,3) =0
fppp(2,2,O,O) =(zty(kv,jv,1) *(pddd(2,0,O)-tyyddd(2,O,O))-ztx(kv, j

v,1)*txyddd(2,O,O)+cauddOO)/rdj (kv,jv)
fppp(2,2,0,1) = caudd~l/rdj(kv,jv)
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fppp(2,2,O,2) = (zty(kv,jv,l)*pddd(2,O,2)+caudd2O+caudd02)/rdj (ky,
1 v)

fppp(2,2,O,3) = 0
'Ifppp(2,2,1,0) = cauddl0/rdj (ky,jv)

fppp(2,2,1,1) = 0
fppp(2,2,1,2) = 0
fppp(2,2,1,3) = 0
fppp(2,2,2,O) = (zty(kv,jv,1)*pddd(2,2,O)+2*caudd20)/rdj(kv,jv)
fppp(2,2,2,1) = 0
fppp(2,2,2,-2) = 0
fppp(2,2,2,3) =0
fppp(2,2,3,0) = 0
fppp(2,2,3,1) =0
fppp(2,2,3,2) = 0
fppp(2,2,3,3) = 0
fppp(2,3,O,O) = 0
fppp(2,3,O,1) = 0
fppp(2,3,0,2) = 0
fppp(2,3,0,3) = 0
fppp(2,3,1,O) = 0
fppp(2,3,1,1) = 0
fppp(2,3,1,2) =0

*fppp(2,3,1,3) = 0
*fppp(2,3,2,0) =0

fppp(2,3,2.1) = 0
fppp(2,3,2,2) = 0
fppp(2,3,2,3) = 0
fppp(2,3,3,O) = 0
fppp(2,3,3,I) = 0
fppp(2,3,3,2) = 0
fppp(2,3,3,3) = 0

*fppp(3,O,O,O) = (cau*pddd(O,O,O) +3*caudO*pddOO+3*cauddOO*pdO-byddd
1 (O,O,O)*zty(kv,jv,l)-bxddd(O,0,O)*ztx(kv,jv,l))/rdj (kv,jv)
fppp(3 10,0,1) = (cau*pddd(O,O, 1) i2*caud0*pdd~l+caudl*pdd00+caudd00
1 *pdl.42*cauddl*pdO-byddd(,O,1)*zty(kv,jv,l)-bxddd(O,O,1)*ztx(k
2 v,jv,1))/rdj (kv,jv)
fppp(3 ,O,0,2) = (cau*pddd(O,0,2) i2*caudO*pddO2.icaud2*pddoO+caudd00

N 1 *pd242*cauddO2*pd0-byddd(O,O,2)*sty(kv,jv,1)-bxddd(O,O,2)*ztx(k
2 v,jv,1))/rdj(kv,jv)
fppp(3,0,0,3) = (cauddOO*(pd3+1)-byddd(0,O,3)*zty(kv,jv,1)-bxddd(O
1 ,0,3)*ztx(kv,jv,l))/rdj(ky,jv)
fppp(3,0, 1,0) = (cau*pddd(0, 1,0)+caudO*pddl0+caudO*pdd~l+caudl*pdd
1 00+caudd00*pdl+cauddl0*pd0+caudd0l*pdO-byddd(0, 1,0) *zty(kv, jv,l
2 )-bxddd(0,1,0)*ztx(kv,jv,1))/rdj(kv,jv)
fppp(3,0,1,1) = (cau*pddd(0,1,1)tcaud0*pddll+2*caudl*pdrll+2*caudd
1 01*pdl-byddd(0,1,1)*zty(kv,jv,1)-bxddd(O,1,1)*ztx(kv, jv,1))/rdj

% 2 (kv,jv)
fppp(3 90,1,2) = (caudl*pdd02+caud2*pdd0l+caudd0l*pd2.*caudd02*pdl-b

* 1 yddd(0,1,2)*zty(kv,jv,l)-bxddd(0,1,2)*ztx(kv,jv,1))/rdj (kv,jv)
fppp(3,0,1,3) =caudd0l*(pd3+1)/rdj(kv,jv)
fppp(3 ,0,2,O) =(cau*pddd(0,2,0) +caud0*pdd20+caud0*pdd02+caud2*pdd
1 00.4caudd0*pd2+caudd20*pd0+caudd02*pd0-byddd(0,2,0)*ztyav, jv,i.
2 )-bxddd(0,2,0)*ztx(kv,jv,1))/rdj(kv,jv)
fppp(3,0,2, 1) =(caudl*pdd02+caud2*pdd0l+caudd0l*pd2+caudd02*pdl-b
1 yddd(0,2,1)*zty(kv,jv,1)-bxddd(0,2,1)*ztx(kv,jv,l))/rdj (kv,jv)
fppp(3,O,2,2) = (cau*pddd(0,2,2)+caud0*pdd22+2*caud2*odd02+2*caudd

I 02*pd2-byddd(0,2,2)*zty(kv,jv,1)--bxddd(0,2,2)*ztx(kv,jv,1))/rdjI2 (kv,jv)
*fppp(3,0,2,3) caudd02*(pd3+1)/rdj(kv,jv)
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fppp(3,0,3,0) (cauddO*(pd3+1)-bydddcO,3,)*tykvjv) bxddd(o

fppp(3,0,3,1) =caudd~l*(pd3+1)/rdj(kv,jv)
fppp(3,O,3,2) = caudd02*(pd3+1)/rdj (kv,jv)
fppp(3,0,3,3) =0
fppp(3,1,0,0) = (cau*pddd(1 ,0,0) +2 *caudO*pdd10.caudl*pdd00+cauddoo
1 *pl2cudOpObdd100*t~vj~)bdd100*t~
2 v,jv,1))/rdj(kv,jv)

fppp (3,1,0,1) = (cau*pddd(1 ,0, 1) +caudO*pddll+caudl*pddlO+caudl*pdd
1 Ol+cauddlO*pdl+caudd0l*pdl.byddd(1,O,1)*zty(kv,jv,l)..bxddd(1,O
2 1)*ztx(kv,jv,1))/rdj(kv,jv)

fppp (3,1,0,2) = (caud 2 *pddlO+caudl*pdd02+cauddlO*pd2+cauddO2*pd..b
1 yddd(1,O,2)*zty(kv,jv,1)4xddd(1,O,2)*ztx(kv,jv,1))/rdj (kv,jv)
fppp(3,1,0,3) = cauddl0*(pd3+1)/rdj (kv,jv)
fppp (3,1,1,0) =(cau*pddd (1, 1,0) +caud0*pddll+2*caudl*pddlO+2*caudd
1 10*pdl-byddd(1, l,O)*zty(kv,jv,1)-bxddd(1,1,0)*ztx(kvjvy))Irdj

V2 (kv,jv)
fppp(3,1,1,1) = 3*caudl*pddll/rdj(kv,jv)
fppp(3,1,1,2) = caud2*pddll/rdj(ky,jv)
fppp(3,1,1,3) =0
fppp (3,1,2,0) = (fcaudl *pdd20+caud2*pddl0+cauddlO*pd2+caudd2O*pdl-b
1 yddd(l, 2 ,0)*zty(kV,jv,1)4bxddd(1,2,0)*ztx(Icy,jvl))/rdj (kv,jv)
fppp(3,1,2,1) = caud2*pddll/lrdj(ky,jv)
fppp(3,1,2,2) = caudl*pdd22/rdj (ky,jv)
fppp(3,1,2,3) = 0
fppp(3,1,3,O) = cauddl0*(pd3.1)/rdj (kv,jv)
fppp(3,1,3,1) = 0

-~fppp(3,1,3,2) = 0
fppp(3,1,3,3) = 0

Afppp(3 ,2,0,0) = (cau*pddd(2,0,0) +2*caud0*pdd20+caud2*pddcyJ+caudd~o
1 *pd2+42*caudd2*pd0-byddd(2,,)*zty(k,j,1>.bxddd20,)*ztx(k
2 v,jv,1))/rdj(kv,jv)

fppp(3, 2,0,1) = (caudl*pdd20+caud2*pddOl+cauddOl*pd2+caudd2O*pdl -b
1 yddd (2 ,,1)zty (kv, jv, 1) bxddd (2, 0,1)l*ztx (kv,jy , 1)) /rdj (k, vf ppp(3,2,0.2) (cau*pddd(2,0,2)+caud0*pdd22+caud2*pdd2O+caud2*pdd
1 O2 +caudd20*pd2.cauddO2*pd2-byddd(2,0, 2) *zty(kv, iv,1) -bxddO (2,0,2 2)*ztx(kv,jv,1))/rdj(kv,jv)
fppp(3,2,0,3) =caudd20*(pd3+1)/rdj (kv,jv)
fppp(3 ,2,1,0) =(caudl*pdd20+caud2*pddlO+cauddO*p2+caudd2*pdl..b

1 yddd( 2 ,l,0)*zty(kv,jv,1)-bxddd(2,1,0)*ztx(kvyjvy))/rdj (kv,j'r)
fppp(3,2,1,1) caud2*pddll/rdj (kv,jv)
fppp(3,2,1,2) caudl*pdd22/rdj (ky,jv)
fppp(3,2,1,3) 0
fppp(3,2,2,0) =(cau*pddd(2,2,0)+caud0*pdd22+2*caud2*pdd20+2*caudd

1 2O*pd2-byddd(2,2,0)*zty(k,jv1)..bxddd(220) *ztx(kv,jv,1))/rdj
2 (kv,jv)
fppp(3,2,2,I) =caudl*pdd22/rdj (kv,jv)
fppp(3,2,2,2) =3*caud2*pdd22/rdj(kv,jv)
fppp(3,2,2,3) =0
fppp(3,2,3,0) =caudd20*(pd3+1)/rdj(kv,jv)
fppp(3,2,3,1) = 0
fppp(3,2,3,2) =0
fppp(3,2,3,3) =0
fppp(3,3,0,0) =(caudd~O*(pd3+1)-byddd(3,,)*ty(k,jv,l) -bxddd(3
1 ,0,)*ztx(kv,jv,l))/rdj(kyvjv)
fppp(3,3,0,1) caudd0l*(pd3+1)/rdj(kv,jv)
fppp(3,3,0,2) =caudd02*(pd3+1)/rdj(kv,jv)

fppp(3,3,0,3) =0

fppp(3,3,1,0) =cauddlO*(pd3+1)/rdj(kyjv)
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fppp(3,3,11) =

fppp(3,3,1,1) = 0
fpPP(3,3,1,3) = 0

fppp(3,3,2,O) = caudd2O*(pd3+1)/rdj (kvjv)
fppp(3,3,2,1) = 0
fppp(3,3,2,2) = 0
fppp(3,3,2,3) = 0
fppp(3,3,3,O) = 0
fppp(3,3,3,1) = 0
fppp(3,3,3,2) = 0
fppp(3,3,3,3) = 0
fppu(O,O,O,O) = 0
fppu(O,O,O,1) = 0
fppu(0,0,0,2) = 0
fppu(0,0,0,3) = 0

... fppu(0,O,1,O) = 0
fppu(O,O,1,1) = 0
fppu(O,O,1,2) = 0
fppu(0,O,1,3) =0

Afppu(O,O,2,O) = 0
fppu(O,O,2,1) = 0

%, 
fpu0022

fppu(O,O,2,2) = 0
fPpu(0,O,2,3) = 0
fppu(O,O,3,O) =0

*fppu(O,O,3,1) = 0
*fppu(0,0,3,3) = 0

fppu(O,O,0,0) = 0
fppu(O,1,0,O) =0
fPpu(O,1,O,1) = 0
fppu(O,1,0,2) =0
fppu(O,,O,) = 0
fppu(0,1,1,0) = 0
fPPU(O,1,1,1) = 0
fppu(0,1,1,3) = 0
fppu(0,1,2,3) = 0
fPpu(0,1,2,O) = 0
fppu(O,1,2,2) = 0
fppu(O,1,2,2) = 0
fppu(O,1,2,3) = 0
fppu(O,1,3,O) = 0

. .fppu(O,1,3,1) =0
fPpu(O,1,3,2) =0

*fppu(O,2,3,0) =0
fppu(0,2,O,O) = 0
fppu(0,2,0,2) = 0
fppu(O,2,O,2) = 0
fppu(O,2,10) = 0

0 fppu(O,2,1,0) = 0
1;7 fppu(O,2,1,2) = 0

fppu(O,2,1,2) = 0
fppu(O,2,1,3) = 0
fppu(0,2,2,O) = 0
fppu(O,2,2,2) =0
fPpu(O,2,2,2) = 0
fppuj(O,2,3,3) = 0
fpp'i(0,2,3,0) = 0
fppu(O,2,3,1) = 0
fppu(0,2,3,3) = 0

10 A-95
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fppu(0,3,O,C) =0
fppu(O,3,0,l) =0
fppu(0,3,0,2) = 0
fppu(O,3,O,3) =0
fppu(O,3,1,O) = 0
fppu(0,3,1,1) = 0
fppu(O,3,1,2) =0
fppu(0,3,1,3) =0
fppu(O,3,2,O) = 0
fppu(0,3,2,1) =0
ippu(O,3,2.2) = 0
fppu(0,3,2,3) = 0
fppu(O,3,3,O) = 0
fppu(0,3,3,1) = 0
fppu(O,3,3,2) = 0
fppu(O,3,3,3) =0
fppu(1 ,O,0,O) =(-zty(kv,jv,1)*txyddu(0,O,O)5ztx(kv,jT,l)*txxddu(O
1 ,0O))/rdj (kv,jiv)
fppu(1 ,O,O,1) = (-zty(kv,jv,l)*txyddu(0,O,1)3ztx(kv,jv,l)*txxddu(O
I ,1))/rdj(kv,jv)
fppu(1 ,O,O,2) =(-zty(kr, jv,1)*itxyddu(,,2)-ztx(kv,iT,l)*txxdduC0
1 ,0,2) )/rdj (kv, jv)

/4 fppu(1,O,O,3) = 0
* ~fppu(1 ,O,1 ,0) = (-zty(kv, jv,1) *txyddu(0, 1,0)-tx(kv,jv,1)*txxddu(0

1 ,1,0))/rdj(kv,jv)
* fppu(1,O,1,1) = 0

fppu(1,0,1,2) = 0
fppu(1,O,1,3) = 0
fppu(1,0,2,O) = (-zty(kv,jv,l)*txyddu(0,2,0)Sztx(kr,jY,l)*txxdduCO
1 ,2,0))/rdj(kv,jv)
fppu(1,0,2 ,1) = 0
fppu(1,O,2,2) =0
fppu(1,0,2,3) = 0
fppu(1,O,3,0) =0

Afppu(1,O,3,1) =0
fppu(1,O,3,2) =0
fppu(1,O,3,3) =0

fppu(1, 1,0,0) = (-.ty(k,,v,)*txyddu(1,0,O)-ztx(kv,jv,l)*txxddu(l
*1 ,0))/rdj(kv,jv)

fppu(1,1O,1) = 0
fppu(1,1,0,2) = 0
fppu(1,1,0,3) = 0

tppu(1,1,1,l) =0

fppu(1,1,1,2) =0

fppu(1,1,1,3) 0
fppu(1,1,2,O) =0

fppu(1,1,2,I) 0
* fppu(1,1,2,2) =0

fppu(1,1,2,3) = 0
fppu(1,1,3,O) =0
fppu(1,1,3,1) = 0
fppu(1,1,3,2) =0
fppu(1,1,3,3) =0

fppu(1 ,2,0,O) = (-zty(kv,jv,1)*txyddu(2,0,0)3ztx(kv,jv,l) *txxddu(2
1 ,0,0))/rdj(kv,jv)
fppu(1,2,0,1) = 0
fppu(1,2,0,2) = 0
fppu(1,2,O,3) =0
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fppu(1,2,1,O) = 0
fppu(1,2,1,1) =0
fppu(1,2,1,3)=0
fppu(1,2,2,3) = 0
f ppu (1, 2,2,0) = 0
fppu(1,2,2,2) = 0
fppu(1,2,2,2) = 0
fppu(1,2,2,3) = 0
fppu(1,2,3,O) = 0
fppu(1,2,3,1) = 0
fppu(1,2,3,2) = 0
fppu(1,23,3,) = 0
fppu(1,3,0,O) = 0
fppu(1,3,O,2) =0
fppu(1,3,0,2) = 0
fppu(1,3,O,3) =0
fppu(1,3,1,O) = 0
fppu(1,3,1,1) = 0
fppu(1,3,1,2) = 0
fppu(1,3,2,3) =0

'.fppu(1,3,2,O) =0
fppu(1,3,2,2) = 0
fppu(1,3,2,2) =0

*fppu(1,3,3,3) = 0
fppu(1,3,3,0) =0
fppu(1,3,3,2) =0
fppu(1,3,3,2) = 0

fppu(2,O,0,0) =(-.ty(ky,jv,!)*tyyddu(O,O,O)-ztx(kv,jv,l)*txyddu(O
1 0,0))/rdj(kv,jv)

fppu(2,O,0,1) =(-zty(kv,jv,1)*tyyddu(0,O,1)-ztx(kv,jv,1)*txyddu(O
1 0O,1))/rdj(ky,jv)
fppu(2,O,0,2) = (-sty (kv, jv,1) *tyyddu(O,0,2) -ztx(kv, jv, 1) *txyddu(O
1 ,0,2))/rdj(ky,jv)
fppu(2,0,0,3) = 0
fppu(2,0,1,0) = (-zty(kv,jv,l)*tyyddu(O,1,0)-ztx(kv,jv, 1)*txyddu(O
1 ,1,0))/rdj(kv,jv)
fppu(2,0,1,1) = 0
fppu(2,O,1,2) = 0
fppu(2,0,1,3) = 04 fppu(2,0,2,0) = (-zty(kr,jv,l)*tyyddu(O,2,O)-ztx(kv,jv,1)*txyddu(O
1 ,2,0))/rdj(kv,jv)

*fppu(2,0,2,1) = 0
fppu(2,O,2,2) = 0
fppu(2,0,2,3) =0
fppu(2,0,3,0) = 0
fppu(2,O,3,1) = 0

(gfppu(2,O,3,2) = 0
*fppu(2,0,3,3) = 0

fppu(2,1,O,O) = (-zty(kv,jv,l)*tyyddu(1,0,O)-stx(kv,jv,1)*txyddu(l
I ,0,))/rdj(kv,jv)
fppu(2,1,O,1) = 0
fppu(2,1,0,2) = 0
fppu(2,1,O,3) = 0
fppu(2,1,1,0) = 0
fppu(2,1,1,1) = 0
fppu(2,1,1,2) = 0
fppu(2,1,1,3) = 0
fppu(2,1,2,O) = 0
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fppu(2,1,2,2) =0
fppu(2,1,2,2) =0
fppu(2,1, 3,) =0
fppu(2,1,3,O) =0
fppu(2,1,3,2) =0

fppu(2,1,3,3) =0

Nfppu(2,2,O,O) =(-zty(kv,jv,1) *tyyddu(2,O,0)5Ztx(kv,jv,l) *txyddu(2
1 ,0,))/rdj(kv,jv)
fppu(2,2,0,1) =0
fppu(2,2 0,2) =0
fppu(2,2,0,3) = 0
fppu(2,2,1,O) = 0
fppu(2,2,1,1) = 0
fppu(2,2,1,2) = 0
fppu(2,2,1,3) = 0
fppu(2,2,2,0) =0
fppu(2,2,2,1) = 0
fppu(2,2,2,2) = 0
fppu(2,2,2,3) = 0
fppu(2,2,3,O) = 0

Ppu2231

fppu(2,2,3,1) = 0
fppu(2,2,3,2) =0

*fppu(2,3,,) = 0
fppu(2,3,O,O) = 0
fppu(2,3,O,2) = 0
fppu(2,3,0,2) = 0
fppu(2,3,10) = 0
fppu(2,3,1,0) = 0
fppu(2,3,1,2) = 0
fppu(2,3,I,3) =0
fppu(2,3,l,3) = 0
fppu(2,3,2,0) = 0
fppu(2,3,2,1) = 0
fppu(2,3,2,2) = 0
fppu(2,3,2,3) = 0
fppu(2,3,3,O) = 0
fppu(2,3,3,1) =0
fppu(2,3,3 ,2) = 0

*fppu(3,O,0,O) =(-byddu(O,O,0)*zty(kv,iv,l)4bxddu(0,,0~) *stx(kv,jv
1 ,1))/rdj(kv,jv)

* ~fppu(3,0,O, 1) = (-byddu(0,0, 1) *zty(kv, jv,1)-bxddu(O,O, 1)*stx(k'r,jv

1 ,1))/rdj(kv,jv)
fppu(3,0,O,2) = (-byddu(O,0,2)*zty(kv, jv,l)-bxddu(O,0,2)*Stx(kv,jy
1 ,1))/rdj(kv,jv)
fppu(3,0,O,3) =(-byddu(O,O,3) *zty(kvjv,1)-bxddu(O,0,3)*Etx(kv, jv
1 ,1))/rdj(kv,jv)

* fppu(3,O, 1,0) =(-bydduCO, 1,0)*zty(kv, jv,1)-bxddu(O,1,0)*stx(kv, jy

1 ,1))/rdj(k*,jv)

1 1))/rdj(k'v,jv)
fppu(3,O, 1,2)= (-byddu(O,1,2)*zty(kv,jv,1)-bxddu(,1,2)*tx(k1.1v
1 1))/rdj(kv,jv)

fppu(3,0,1,3) = 0
fppu(3,O,2,O) =(-byddu(O,2,O)*zty(kv,jv,l)-bxddu(0,2,0)*ztx(kvsjv
1 ,1))/rdj(kv,jv)
fppu(3,0,2,1) = (-byddu(O,2,1) . 5ty(kv,jv,1)-bxddu(0,2,1)*5tx(kv,iY
1 ,1))/rdj(kv,jv)
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fppu(3,0,2,2) = (-byddu(0,2,2)*zty(kv,jv, 1)-bxddu(O,2,2)e'stx(kv,jv
V1 , 1) )/rdj (kv, jv)

fppu(3,O,2,3) = 0
fppu(3,O,3,O) = (-byddu(O,3,O)*xty(kv,jvl)-bxddu(O,3,O)*stx(kv,j'v
1 ,1))/rdj(kv,jv)
fppu(3,O,3,1) = 0
fppu(3,O,3,2) = 0
fppu(3,O,3,3) = 0
fppu(3, 1 ,OO) =(-byddu(1,O,O)*zty(kv,jv,1)-bxddu(1,O,)*ztx(kv, iv
1 ,1))/rdj(ky,jv)
fppu(3, 1,0,1) = (-byddu(1,0,1)*zty(kv,jv,l)-bxddu(1,O,1)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fppu(3, 1,0,2) = (-byddu(1,O,2)*zty(kv,jv,l)-bxddu(1,O,2)*stx(kv,jv
1 ,1)) /rdj (kv,jiv)

fppu(3,1,O,3) = 0
fppu(3,1,1,0) = (-byddu(1,1,O)*zty(kv,jv,1)-bxddu(1,1,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fppu(3,1,1,1) = 0
fppu(3,1,1,2) = 0
fppu(3,1,1,3) = 0
fppu(3,1,2,0) = (-byddu(1,2,0)u'zty(kv,jv,1)-bxddu(1,2,0)*stx(kv,jv
1 ,1))/rdj(kv,jv)
fppu(3,1,2,1) = 0
fppu(3,1,2,2) = 0

*fppu(3,1,2,3) = 0
fppu(3,1,3,0) = 0
fppu(3,1,3,1) = 0
fppu(3,1,3,2) = 0
fppu(3,1,3,3) = 0
fppu(3,2,0,0) = (-byddu(2,0,O)*2ty(kv,jv,1)-bxddu(2,O,0) *ztx(kv,jv
1 ,1) )/rdj (kv,jiv)

fppu(3,2,0, 1) = (-byddu(2,0, 1)*zty(kv, jv1l)-bxddu(2,O,1)*ztx(kv,jv
1 ,1))/rdj(kvjv)
fppu(3,2,0,2) = (-byddu(2,0,2) *zty(kv, jv, 1)-bxddu(2,O,2) *ztx(kv, iv
1 ,1))/rdj(kv,jv)
fppu(3,2,0,3) = 0
fppu(3,2,1,0) = (-byddu(2,1,0)*zty(kv,jv,1)-bxddu(2,1O0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fppu(3,2,1,1) = 0
fppu(3,2,1,2) = 0
fppu(3,2,1,3) = 0
fppu(3,2,2,^,) = (-byddu(2,2,0) *zty(kv, jv1l)-bxddu(2,2,O)*stx(kv, iv
1 ,1))/rdj(kv,jv)
fppu(3,2,2,1) = 0
fppu(3,2,2,2) = 0

fppu(3,2,2,3) = 0
fppu(3,2,3,0) = 0
fppu(3,2,3,1)=0
fppu(3,2,3,2)=0

fppu(3,3,0,0) = (-byddu(3,0,0)*zty(kv,jv,1)-bxddu(3,0,O)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fppu(3,3,0,1) =0
fppu(3,3,O,2) = 0
fppu(3,3,0,3) = 0
fppu(3,3,1,0) =0
fppu(3,3,1,1) = 0

MYu3,,,2
DO 044fppu(3,3,1,2) = 0
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fppu(3,3,2,O) = 0
fppu(3,3,2,1) = 0
fppu(3,3,2,2) = 0
fppu(3,3,2,3) = 0
fppu(3,3,3,0) = 0
fppu(3,3,3,1) = 0
fppu(3,3,3,2) = 0
fppu(3,3,3,3) = 0
fppv(0,O,O,3V) =0
fppv(O,O,O,1) =0
fppv(O,O,O,2) = 0
fppv(O,0,O,3) = ()
fppv(0,O,1,O) = 0
fppv(O,O,1,1) = 0
fppv(O,O,1,2) = 0
fppv(O,O,1,3) = 0
fppv(O,O,2,O) =0
fppv(OO,2,1) = 0
f ppv (0,0, 2,2) = 0
fppv(O,O,2,3) = 0
fppv(O,0,3,O) = 0
fppv(O,O,3,1) = 0
fppv(0,O,3,2) = 0
fppv(O,O,3,3) = 0

*fppv(0,1,0,O) = 0
fppv(O,1,O,1) = 0

Sfppv(O,1,O,2) = 0
fppv(0,1,O,3) = 0
fppv(O,1,1,O) = 0

4fppv(O,1,1,1) = 0
fppv(O,1,1,2) = 0
fppv(O,1,1,3) = 0
fppv(O,1,2,O) =0
fppv(O,1,2,1) = 0
fppv(O,1,2,2) = 0
fppv(O,1,2,3) = 0
fppv(0,1,3,0) = 0
fppv(O,1,3,1) = 0
fppv(O,1,3,2) = 0
fppv(O,1,3,3) = 0
fppv(O,2,O,O) = 0
fppv(0,2,O,1) = 0
fppv(0,2,0,2) = 0
fppv(O,2,O,3) = 0
fppv(O,2,1,O) =0
fppv(O,2,1,1) = 0
fppv(O,2,1,2) = 0
fppv(O,2,1,3) = 0

*fppy(O,2,2,O) = 0
fppv(0,2,2,1) = 0

% fppv(O,2,2,2) = 0
fppv(O,2,2,3) = 0
fppv(O,2,3,O) = 0
fppv(O,2,3,1) = 0
fppv(0,2,3,2) = 0
fppv(0,2,3,3) = 0
fppv(O,3,O,0) = 0
fppv(0,3,0,1) =0
fppv(0,3,O,2) = 0
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fppr(O,3,O,3) = 0
fppv(O,3,1,O) = 0
fppv(0,3,1,1) = 0
fppv(O,3,1,2) = 0
fppv(0,3,1,3) = 0
fppv(0,3,2,0) = 0
fppv(0,3,2,1) = 0
fppv(O,3,2,2) = 0
fppv(O,3,2,3) = 0
fppv(O,3,3,O) = 0
fppv(0,3,3,l) = 0
fppv(O,3,3,2) = 0
fppv(O,3,3,3) = 0
:fppv(1,0,O,) = (-sty(kv,jv,l)*txyddv(O,O,O)-stx(kv,jv,)*txxcddv(0
1 ,0,0))/rdi(kv,jv)

fppv(1,0,O,1) = (-zty(kv,jv,l)*txyddv(0,O,1)Estx(ky,jv,l)*txxddv(O
I ,1))/rdj(kv,jv)

fppv(1,O,O,2) = (-zty(kv,jv,1)*txyddv(0,O,2)-ztx(ky,jY,l)*txxddV(O
1 ,0,2))/rdj(kv,jv)

fppv(1,O,0,3) = 0
fppv(1,0,1,O) = (-zty(kv,jv,1)*txyddv(o,1,O)-stx(kv,jv,1)*txxddv(0
1 ,iO))/rdj(kv,jv)

fppv(1,O,1,1) = 0
* fppv(1,O,1,2) = 0

fppv(1,O,1,3) = 0
fppv(1,O,2,O) = (-zty(kv,jv,l)*txyddv(O,2,0)-stx(kv~jv,1)*t1xddvCO

1 2,O0) )/rij (kv, jv)
fppv(1,O,2,I) = 0
fppv(1,0,2,2) = 0
fppv(l,O,2,3) = 0
fppv(1,0,3,O) = 0
fppv(1,O,3,1) = 0
fppv(1,0,3,2) = 0
fppv(1,O,3,3) = 0
fppv(l,l,O,O) = (-zty(kv,jv,l)*txyddv(1,O,O)-ztx(kv,jv,1)*txxddv(1
1 ,0,0))/rdj(kv,jv)

fppv(1,1,0,1) = 0
fppv(1,1,0,2) = 0
fppv(1,1,0,3) = 0
fppv(1,1,1,O) = 0
fppv(1,1,1,1) =0

fppv(1,1,1,2) =0

* fppv(1,1,1,3) =0

fppv(1,1,2,O) =0
fppv(1,1,2,1) =0

fppv(1,1,2,2) = 0
fppv(1,1,2,3) = 0
fppvr(1,1,3,O) = 0
fppv(1,1,3,1) = 0
fppv(1,1,3,2) = 0
fppv(1,1,3,3) = 0
fpp'r(1,2t,,) = (-sty(kv,.v,)*txyddv(2,O,O)-stx(ky,jv,1)*t1xddv(2
1 ,0,0))/rdj(kv,jv)

fppvf(1,2,O,1) = 0
*fppv(1, 2 ,0,2) = 0

fppv(1,2,O,3) = 0
fppv(1,2,1,0) = 0
fppv(1,2,1,1) = 0
fppv(1,2,1,2) = 0

A- 101



0vvvww

fppv(1,2,1,3) = 0
fppv(1,2,2,O) = 0
fppv(1,2,2,1) = 0
fppv(1,2,2,2) = 0
fppv(1,2,2,3) = 0
fppv(1,2,3,O) = 0
fppv(1,2,3,1) = 0
fppv(1,2,3,2) = 0
fppv(1,2,3,3) = 0
fppv(1,3,0,0) = 0
fppv(1,3,O,1) = 0
fppv(1,3,O,2) = 0
fppv(1,3,0,3) = 0
fppv(1,3,1,0) = 0
fppv(1,3,1,1) = 0
fppv(1,3,1,2) = 0
fppv(1,3,1,3) = 0
fpp.v(1,3,2,O) = 0
fppv(1,3,2,1) = 0
fppv(1,3,2,2) = 0
fppv(1,3,2,3) = 0
fpp'r(1,3,3,0) = 0
fppv1331 0

fppv(1,3,3,3) = 0
-~fppv(2,O,O,0) = (-zty(ky,jv,l)*tyyddv(O,O,O)-stx(kv,jv,l)*txYddv(O

I 0,0))/rdj(kv,jv)
fppv(2,0,O,1) = (-zty(kv,jv,l)*tyyddv(O,0,1)-ztx(kv,jv,l)*txyddv(O
1 ,0,1))/rdj(kv,jv)

fppv(2,O,,2) = (-stY(kv~jv,1)*tyyddv(O,0,2)-ztx(kv,jv,1)*txyddv(O
I 0,2))/rdj(kvjv)

fppv(2,0,0,3) = 0
fppv(2,0, 1,0) = (-zty(kv,jv,1)*tyyddv(O,1,O)-stx(kv,jv,1)*txyddv(0
1 ,1,0))/rdi(kv,jv)

fppv(2,0,1,1) = 0
fppv(2,0,1,2) = 0
fppv(2,O,1,3) = 0
fppv(2,0,2,O) = (-stY(kv,jv,l)*tyyddv(O,2O0)-stx(kv,jv,l)*txyddv(o

1 ,2,0) )/rdj (kv,jiv)
fppv(2,0,2,1) = 0
fppv(2,0,2,2) =0
fppv(2,0,2,3) = 0
fppv(2,O,3,0) = 0
fppv(2,0,3,1) = 0

*fppv(2,0,3,2) = 0
fppv(2,O,3,3) =0
fppv(2,1,0,0) = (-sty(kv,jv,l)*tYYddv(1,O,O)-Stx(ktjv,).txyddv(1

1 ,0,0))/rdj(kv,jv)
*fppv(2,1,0,1) = 0
N.fppv(2,1,0,2) = 0

fppv(2,1,0,3) = 0
fppv(2,1,1,0) = 0
fppv(2,1,1,1) = 0
fpp'r(2,1,1,2) = 0
fppv(2,1,1,3) = 0

0fppv(2,1,2,0) =0
fppv(2,1,2,1) = 0
fppv(2,1,2,2) = 0
fppv(2,1,2,3) =0
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-6- --tm Mri y vU

fppv(2,1,3,O) = 0
fppv(2,1,3,1) = 0
fppv(2,1,3,2) = 0
fppv(2,13,3) = 0
fppv(2,2,0,O) = (-.ty(kv,jv,l)*tyyddv(2,O,O)Ustx(kv,jY,1)*txyddv(2
1 0,0))/rdj(kv,jv)

fppv(2,2,0,1) = 0
fppv(2,2,O,2) = 0
fppv(2,2,O,3) = 0
fppv(2,2,1,O) = 0
fppv(2,2,1,1) = 0
fppv(2,2,1,2) = 0
fppv(2,2,1,3) = 0
fppv(2,2,2,O) = 0
fppv(2,2,2,1) = 0
fppv(2,2,2,2) = 0
fppv(2,2,2,3) = 0
fppv(2,2,3,O) = 0
fppv(2,2,3,1) = 0
fppv(2,2,3,2) = 0
fppv(2,2,3,3) = 0
fppv(2,3,0,O) = 0
fppv(2,3,0,1) = 0

*fppv(2,3,0,2) = 0
fppv(2,3,O,3) = 0
fppv(2,3,1,0) = 0
fppv(2,3,1,1) = 0
fppv(2,3,1,2) = 0
fppv(2,3,1,3) = 0
fppv(2,3,2,O) = 0
fppv(2,3,2,I) = 0
fppv(2,3,2,2) = 0
fppv(2,3,2,3) = 0
fppv(2,3,3,O) = 0
fppv(2,3,3,1) = 0
fppv(2,3,3,2) = 0
fppv(2,3,3,3) = 0
fppv(3,0O0,0) = (-byddv(O,O,0)*sty(kv,jv,1)-bxddv(0,O,O)*stx(kV,jv
1 1))/rdj(kvjv)

fppv(3,O,O,1) = (-byddv(O,O,1)*sty(kv,jv,l)-bxddv(O,O,1)*stx(kV,jv
I ,1))/rdj(kv,jv)

* fppv(3,O,0,2) = (-byddv(O,O,2)*sty(kv,jv,l)-bxddv(O,O,2)*Utx(kV,jv
1 ,1))/rdj(kv,jv)

fppv(3,0,0,3) = (-byddv(O,O,3)*sty(kv,jv,l)-bxddv(O,O,3)*stx(kv,jv
1 1))/rdi(kv,jv)

fppv(3,0,1,0) = (-byddv(0,l,0)*sty(kv,jv,l)-bxddv(,1,O)IstX(kv,jv
1 ,1))/rdj(kv,jv)

fppv(3,0,1, 1) = (-byddv(0,1,1)*sty(kv,j?,l)-bxddv(O11,1)*stx(kv~jv
1 1))/rdj(kv,jv)

fppv(3,O,1,2) = (-byddv(0,1,2)*sty(kv,jv,1)-bxddv(O,1,2)*stx(kv,jv
,1) )/rdj (kv, jv)

fppv(3,0,1,3) = 0
fppv(3,O,2,O) = (-byddv(O,2,0)*sty(kv,jv,1)-bxddv(0,2,O)*stx(kVT,jv
1 ,1))/rdj(ky,jv)

fppv(3,0,2,1) = (-byddv(0,2,1)*sty(kv,jv,1)-bxddv(O,2,1)*stx(kv,jv
1 ,1))/rdj(ky,jv)
fppv(3,O,2,2) = (-byddv(O,2,2) *sty(kv, jv, 1)-bxddv(O,2,2).stx(kv,jv
1 ,1))/rdj(kv,jv)
fppv(3,O,2,3) = 0
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fppv(3,O,3,O) =(-byddv (0,3,0) *sty (ky,jv,1) -bxdd (, 3,) tx (kv, iv
1 ,1))/rdj(kv,jv)
fppv(3,O,3,1) = 0
fppv(3,0,3,2) = 0
fppv(3,0,3,3) = 0
fppv(3, 1,0,0) = (-byddv(1,O,O) *zty(kv,jv,l)-bxddv(1,O,0)*stx(kv,jv
1 ,1))/rdj(kv,jv)
fppv(3,1,0,1) = (-byddv(1,0,1)*zty(kv,jv,1)-bxddv(1,0, 1)*stx(kv,jv

1 , 1)) /rdj (kv,jiv)
fppv(3, 1,0,2) = (-byddv(1,0,2) .sty(kv, jv,1)-bxddv(1,0,2)*ztx(kv, iv
1 ,1))/rdj(kv,jv)
fppv(3,1,C,31 = 0
fppv(3,1,1,0) = (-byddv(1,1,0)*zty(kv,jv,1)-bxddv(1,1,O)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fppv(3,1,1,1) = 0
fppv(3,1,1,2) = 0
fppv(3,1,1,3) = 0
fppv(3, 1,2,0) = (-byddv(1,2,0)*zty(kv,jv, 1)-bxddv(1,2,O) .stx(kv, jv
1 ,1))/rdj(kv,jv)
fppv(3,1,2,1) = 0

'Sfppv(3,1,2,2) = 0
fppv(3,1,2,3) = 0
fppv(3,1,3,0) = 0
fppv(3,1,3,1) = 0

*fppv(3,1,3,2) = 0
fppv(3,1,3,3) = 0
fppv(3,2,0,0) = (-byddv(2,0,0)*z'ty(kv,jv,1)-bxddv(2,O,0)*xtx(kv,jv
1 ,1))/rdj(kv,jv)
fppv(3,2,0, 1) = (-byddv(2,0,1) *zty(kv, jv,1)-bxddv(2,0,1) *ztx(kv, iv

1 , 1) )/rdj (kv,jiv)
fppv(3,2,0,2) = (-byddv(2,0,2)*zty(kv,jv,l)-bxddv(2,O,2)*stx(kv,jy
1 ,1))/rdi(kv,jv)
fppv(3,2,0,3) = 0
fppv(3,2,1,0) = (-byddv(2,1,)*zty(kv,jv,1)-bxddv(2,1,0)*ztx(kv,jv
1 ,1))/rdi(kv,jv)
fppv(3,2,1,1) = 0
fppv(3,2,1,2) = 0
fppv(3,2,1,3) = 0
fppv(3,2,2,0) = (-byddv(2,2,0)*zty(kv,jv,1)-bxddv(2,2,0)*stx(kv,jv
1 ,1))/rdj(kv,jy)
fppv(3,2,2,1) = 0
fppv(3,2,2,2) = 0
fppv(3,2,2,3) = 0
fppv(3,2,3,0) = 0
fppv(3,2,3,1) = 0
fppv(3,2,3,2) = 0
fppv(3,2,3,3) = 0
fppv(3,3,0,0) =(-byddv(3,0,0) *zty(kv, jv,1)-bxddv(3,0,O) *ztx(kv,jv
1 ,1))/rdj(kv,jv)
fppv(3,3,0,1) = 0
fppv(3,3,0,2) =0
fppv(3,3,0,3) =0
fppv(3,3,1,0) =0

-*fppv(3,3,1,1) = 0
fppv(3,3,1,2) = 0
fppv(3,3,1,3) = 0
fppv(3,3,2,0) = 0
fppv(Z,3,2,1) =0
fppv(3,3,2,2) =0
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0pv3323
fppv(3,3,3 ) = 0
fppv(3,3,3,O) = 0
fppv(3,3,3,1) = 0
fppv(3,3,3,2) = 0

fpup(O,O,O,0) = 0
fpup(0,O,O,1) = 0
fpup(O,0,O,2) = 0
fpup(0,O,0,3) = 0
fpup(O,0,1,O) = 0
fpup(0,O,1,1) = 0
fpup(0,O,1,2) = 0
fpup(O,0,1,3) = 0
fpup(0,0,2,O) = 0
fpup(O,O,2,1) = 0
fpup(O,0,2,2) = 0
fpup(O,0,2,3) = 0
fpup(0,O,3,O) = 0
fpup(O,0,3,1) = 0
fpup(0,O,3,2) = 0
fpup(0,0,3,3) = 0
fpup(0,1,O,0) = 0
fpup(O,1,O,1) = 0

*fpup(0,1,O,2) = 0
fpup(O,1,O,3) = 0
fpup(0,1,1,O) = 0
fpup(0,1,1,1) = 0
fpup(0,1,1,2) = 0
fpup(0,1,1,3) = 0
fpup(0,1,2,O) = 0
fpup(0,1,2,1) = 0
fpup(0,1,2,2) = 0
fpup(O,1,2,3) = 0
f pup (0,1, 3,O0) = 0
fpup(O,1,3,1) = 0
fpup(O,1,3,2) = 0
fpup(O,1,3,3) = 0
fpup(O,2,0,O) = 0
fpup(0,2,O,1) = 0
fpup(0,2,O,2)_= 0
fpup(0,2,O,3) = 0
fpup(O,2,1O0) = 0

*fpup(O,2,1,1) = 0
fpup(O,2,1,2) = 0
fpup(0,2,1,3) = 0
fpup(O,2,2,O) = 0
fpup(O,2,2,1) = 0
fpup(O,2,2,2) = 0

0 fpup(0,2,2,3) = 0
0fpup(O,2,3,O) = 0

fpup(O,2,3,1) = 0
fpup(0,2,3,2) = 0

M fpup(0,2,3,3) = 0
fpup(O,3,O,O) = 0
fpup(0,3,0,1) = 0
fpup(O,3,O,2) = 0
fpup(0,3,O,3) = 0
f pup (0, 3, 1,0) = 0
fpup(O,3,1,1) = 0
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fptap(O,3,l,2) = 0
fpup(0,3,1,3) = 0
fpup(0,3,2,0) = 0
fpup(O,3,2,1) = 0
fpiip(0,3,2,2) = 0
fpup(0,3,2,3) = 0

*fpup(O,3,3,O) = 0
fpup(0,3,3,1) = 0
fpup(O,3,3,2) = 0
fpup(0,3,3,3) = 0
fpup(1,0,0,O) = (-zty(kv,jv,l)*txydud(O,O,O)-stx(k,jv,)*etxxdud(O
I 0,0))/rdi(kv,jv)

fpup(1,O,O,l) = (-zty(kv,jv,l)*txydud(O,0,1)-ztx(k'v,jv,l)*txxdud(0
1 ,0,1))/rdj(kv,jv)

fpup(1,0,O,2) = (-sty(kv,jv,l)atxydud(O,O,2)-utx(kv,jv,l)*txxdud(O
1 ,0,2))/rdj(kv,jv)

fpup(1,O,0,3) = 0
fpup(1,O, 1,0) = (-zty(kv,jv,l)*txydud(0,1,O)-utx(kv,jv,l)*txxdud(O
1 ,1,0))/rdi(kv,jv)

fpup(1,0,1,1) = 0
fpup(1,O,1,2) = 0
fpup(1,0,1,3) = 0
fpup(1 ,0,2,O) = (-zty(kv, jv,1)*txydud(O,2,O)-.tx(kv,jv,l)*txxdud(0

1 2,0))/rdlj(kv,jv)
fpup(1,O,2,1) = 0
fpup(1,0,2,2) = 0
fpup(1,0,2,3) = 0
fpup(1,0,3,0) = 0
fpup(1,0,3,1) = 0
fpup(1,O,3,2) = 0
fpup(1,0,3,3) = 0
fPuP(1, 1,0,0) = (-zty(kv,jv, 1)atxydud(1,0,O)-stx(kv,jv,1)*txxdud(l

1 ,0,0) )/rij (kv,j v)
fpup(1,1,0,1) = 0
f pup (1, 1,0, 2) = 0
fpup(1,1,0,3) = 0
fpup(1,1,1,O) = 0
fPUP(1,1,1,1) =0

* fpup(1,1,1,2) =0

fpup(1,1,1,3) =0

fpup(1,1,2,0) =0

fpup(1,1,2,1) =0

* fpup(1,1,2,2) =0
fpup(1,1,2,3) = 0
f pup (1, 1, 3,0) = 0
fpup(1,1,3,1) = 0
fpup(1,1,3,2) = 0
fpup(1,1,3,3) = 0

*fpup(1 ,2,0,O) = (-zty(kv,jv, 1)*txydud(2,0,O)-stx(kv,jv,1)*txxdud(2
1 0,0))/rdj(kv,jv)

fpup(1,2,0,1) = 0
fpup(1,2,0,2) = 0
fpup(1,2,0,3) = 0
fpup(1,2,1,0) = 0

*fpup(1,2,1,1) = 0
fpup(1,2,1,2) = 0
fpup(1,2,1,3) = 0
fpup(1,2,2,0) = 0

.4fpup(1,2,2,1) = 0
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fpup(1,2,2,2) =0
fpup(1,2,2,3) = 0
fpup(1,2,3,O) =0
fpup(1,2,3,1) =0
fpup(1,2,3,2) =0
fpup(1,2,3,3) = 0
fpup(1,3,O,0) = 0
fpup(1,3,O,1) = 0
fpup(1,3,0,2) = 0
fpup(1,3,O,3) = 0
fpup(1,3,1,O) = 0
fpup(1,3,1,1) = 0
fpup(1,3,1,2) = 0
fpup(1,3,1,3) = 0
fpup(1,3,2,O) = 0
fpup(1,3,2,1) =0
fpup(1,3,2,2) =0
fpup(1,3,2,3) = 0
fpup(1,3,3,O) = 0
fpup(1,3,3 1) = 0
fpup(1,3,3,2) = 0
f pup (1, 3,3,3) = 0
fpup(2,O,O,O) = (-zty(kv,jv,1) *tyydud(0,0O0)-ztx(kv, jv,l) *txydud(0
I,0,0))/rdj (kv,jiv)

* fpup(2,O,0, 1) = (-zty(kr, jv1l)*tyydud(O,0,1)-ztx(kv,jv,1) .txydud(O
1 ,0,1))/rdj(kv,jv)

fpup(2,O,0,2) = (-zty(kv,jv,l)*tyydud(O,O,2)-ztx(kv,jv,l)*txydud(O
1 0,2))/rdj(kv,jv)

fpup(2,O,O,3) = 0
fpup(2,0,1,O-, = (-zty(kv,jv, 1) *tyydud(0,1,O)-ztx(kv, jv,l) *txydud(O
1,1,0))/rdj (kv,jiv)

fpup(2,O,1,1) = 0
fpup(2,0,1,2) = 0
fpup(2,O,1,3) = 0
fpup(2,O,2,O) = (-zty(kv, jv,1) *tyydud(0,2,O)-ztx(kv, jv,1) *txydud(0
I 2,0))/rdj(kv,jv)

fpup(2O0,2,1) = 0
fpup(2,O,2,2) =0

A4 fpup(2,O,2,3) = 0
fpup(2,O,3,O) = 0
f pup (2,0,3, 1) = 0
fpup(2,O,3,2) = 0

*fpup(2,0,3,3) = 0
fpup(2,1,0,O) = (-zty(kv,jv,l)*tyydud(1,0,O)utx(kv,jv~l)*txydud(1

,0))/rdj(kv,jv)
fpup(2,1,O,1) = 0
fpup(2,1,0,2) = 0
fpup(2,1,O,3) = 0
fpup(2,1,1,O) = 0
fpup(2,1,1,1) = 0
fpup(2,1,1,2) = 0
fpup(2,1,1,3) = 0
fpup(2,1,2,O) = 0

Vfpup(2,1,2,1) = 0
fpup(2,1,2,2) = 0

*fpup(2,1,2,3) =0
fpup(2,1,3,O) = 0
fpup(2,1,3,1) = 0
fpup(2,1,3,2) = 0
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fpup(2,1,3,3) = 0
fpup(2,2,0,O) = (-sty(kv,jv,l)*tyydud(2,O,O)3st1(kv,jv,l)*txydud(2
1 ,0,))/rdj(kv,jv)
fpup(2,2,0,1) = 0
fpup(2,2O0,2) = 0
fpup(2,2,O,3) =0
fpup(2,2,1,O) = 0
fpup(2,2,1,1) = 0
fpup(2,2,1,2) =0
fpup(2,2,1,3) = 0
fpup(2,2,2,O) = 0
fpup(2,2,2,I) = 0
fpup(2,2,2,2) = 0
fpup(2,2,2,3) = 0
fpup(2,2,3,O) = 0
fpup(2,2,3,1) =0
fpup(2,2,3,2) = 0
fpup(2,2,3,3) = 0
fpup(2,3,O,0) = 0
fpup(2,3,0,1) = 0
fpup(2,3,0,2) =0
fpup(2,3,0,3) = 0
fpup(2,3,1,O) = 0

*fpup(2,3,1,1) = 0
fpup(2,3,1,2) = 0
fpup(2,3,l,3) = 0
fpup(2,3,2,O) = 0
fpup(2,3,2,1) = 0
f pup (2, 3, 2,2) = 0
fpup(2,3,2,3) = 0
fpup(2,3,3,0) = 0
fpup(2,3,3,1) = 0
fpup(2,3,3,2) = 0
fpup(2,3,3,3) = 0
fpup(3,0,O,0) = (-bydud(0,0,0)*zty(kv,jv,l)-bxdud(0,O,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpup(3,O,0,1) = (-bydud(0,O,1)*zty(kv,jv,1)-bxdud(O,0,1)*utx(kv,jv
1 ,1))/rdj(ky,jv)
fpup(3,O,O,2) = (-bydud(0,O,2)*zty(kv,jv,l)-bxdud(O,O,2)*stx(kv,jv
1 ,1))/rdj(kv,jv)
fpup(3,0,O,3) = (-bydud(0,0,3)*uty(kv,jv,l)-bxdud(0,O,3)*stx(kv,jv
1 ,1))/rdi(kvr,jv)
fpup(3,O,1,0) = (-bydud(O,1,O)*sby(kv,jv,1)-bxdud(O,1,O)*stx(kv~jY
1 ,1))/rdj(kv,jv)
fpup(3,0,1,1) = (-bydud(0,1,1)*sty(kv,jv,l)-bxdud(O,1,1)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpup(3,0,1,2) = (-bydud(0,1,2)*zty(Icv,jv,)-bxdud(O,1,2)*Utx(kv,jv
1 ,1))/rdj(kv,jv)
fpup(3,O,1,3) = 0

0 fpup(3,O,2,O) = (-bydud(0,2,0)*sty(kv,jv,1)-bxdud(O,2,O)*stx(kv,jv
1 ,1)),'rdj(kv,jv)
fpup(3,O,2,1) = (-bydud(O,2,1)*sty(kv,jv,1)-bxdud(O,2,1)*stx(kv,jv
1,1) )/rij (kv, jv)

fpup(3,O,2,2) = (-bydud(O,2,2)*sty(kv,jv,l)-bxdud(O,2,2)*stx(kV, iv
1 , 1) )/rd j(kv, jv)

S fpup(3,0,2,3) = 0
fpup(3,O,3,O) = (-bydud(0,3,0)auty(kv,jv,l)-bxdud(O,3,O)*stx(ky,jv
1 ,1))/rdj(kv,jv)
fpup(3,0,3,1) = 0
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fpup(3,0,3,2) = 0
fpup(3,O,3,3) = 0
fpup(3,1 ,O,O) = (-bydud(1,O,O) *sty(kv,jv, 1)-bxdud(1,O,0) *ztx(kv, iv

1 , 1) )/rdj (kv,jiv)
fpup(3,1,O,1) = (-bydud(1,O,1)*zty(kv,jv,l)--bxdud(1,O,1)*ztx(kv,jv
1 ,1))/rdi(kv,jv)
fpup(3,1,0,2) = (-bydud(1,O,2)*zty(kv,jv,1)--bxdud(1,O,2)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpup(3,1,O,3) = 0
fpup(3, 1,1,0) = (-bydud(1,1,0)*zty(kv,jv,l)-.bxdud(1,1,O)*ztx(kv, iv
1 ,1))/rdj(kv,jv)
fpup(3,1,1,1) = 0
fpup(3,1,1,2) = 0
fpup(3,1,1,3) = 0
fpup(3, 1,2,0) = (-bydud(l,2,O)*zty(kv,jv,1)-.bxdud(1,2,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpup(3,1,2,1) = 0
fpup(3,1,2,2) = 0
fpup(3,1,2,3) = 0
fpup(3,1,3,0) = 0
fpup(3,1,3,1) = 0
fpup(3,i,3,2) = 0

*fpup(3,1,3,3) = 0
fpup(3,2,O,0) = (-bydud(2,O,0) *zty(kv, iv, 1)-bxdud(2,O,0) *ztx(kv, iv
1 ,1))/rdj(kv,jv)
fpup(3,2,0, 1) = (-bydud(2,0, 1) *zty(kv, iv, 1)-bxdud(2,0,1) *ztx(kv, iv
1 ,1))/rdj(kv,jv)
fpup(3,2,0,2) = (-bydud(2,0,2) *zty(kv,jv,1)-bxdud(2,0,2)*ztx(kv,jv

1 , 1))/rdj (kv,jv)
fpup(3,2,0,3) = 0
fpup(3,2,1,0) = (-bydud(2,1,0) *zty(kv,jv,1)-bxdud(2,1,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpup(3,2,1,1) =0
fpup(3,2,1,2) = 0

fpup(3,2,2,0) = C-bydud(2,2,0)*zty(kv,jv,1)--bxdud(2,2,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpup(3,2,2,1) = 0

-Nfpup(3,2,2,2) = 0
fpup(3,2,2,3) = 0
fpup(3,2,3,0) = 0

*fpup(3,2,3,1) = 0
'Nfpup(3,2,3,2) = 0

fpup(3,2,3,3) = 0
fpup(3,3,0,0) = (-bydud(3,0,0)*zty(kv,jv,1)-bxdud(3,0,0)*ztx(kv,jv

1 , 1) )/rdj (kv, jv)
fpup(3,3,O,1) = 0

*fpup(3,3,0,2) = 0
fpup(3,3,0,3) = 0
fpup(3,3,1,0) = 0
fpup(3,3,1,1) = 0
fpup(3,3,1,2) = 0
fpup(3,3,1,3) = 0

*fpup(3,3,2,0) = 0
fpup(3,3,2,1) = 0
fpup(3,3,2,2) = 0
fpup(3,3,2,3) = 0
fpup(3.3,3,0) = 0
f pup (3 ,3,3, 1)=0
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fpup(3,3,3,2) = 0
fpup(3,3,3,3) = 0
fpvp(O,O,O,O) = 0
fpvp(O,O,0,2) = 0
fpvp(0,0,O,3) = 0
fpvp(0,0,O,3) = 0
fpvp(0,O,1,O) = 0
fpvp(0,O,1,1) = 0
fpvp(O,0,1,2) = 0
fpvp(O,0,1,3) = 0
fpvp(0,O,2OI) = 0
fpvp(O,O,2,2) = 0
fpvp(0,O,2,2) = 0
fpvp(O,0,23) = 0

4fpvp(0,O,3,O) = 0
fpvp(O,O,3,2) = 0
fpvp(O,0,3,2) = 0
fpvp(0,O,3,3) = 0
f fpvp (O,1,O0,O) = 0
fpvp(O,1,0,2) = 0
fpvp(0,1,O,3) = 0
fpvp(O,1,10) = 0

*fpvp(O,1,1,O) = 0
fpvp(0,1,1,2) = 0
fpvp(O,1,1,2) = 0*1fpvp(O,1,2,3) = 0
fpvp(O,1,2,O) = 0

*fpvp(O,1,2,2) = 0
fpvp(O,1,2,2) = 0
fpvp(0,1,2,3) = 0
fpvp(O,1,3,O) = 0
fpvp(0,1,3,2) = 0
fpvp(O,1,3,2) =0

- ~fpvp(0,1,3,3) = 0
fpvp(0,2,O,O) = 0
fpvp(0,2,O,2) = 0
fpvp(0,2,0,2) = 0
fp'rp(O,2,10) = 0
fpvp(O,2,1,O) = 0
fpvp(O,2,1,2) = 0
fpvp(O,2,1,3) = 0

*fpvp(O,2,2,3) = 0
fpvp(O,2,2,0) = 0
fpvp(0,2,2,2) = 0
fpvp(0,2,223) = 0
fpvp(0,2,3,3) = 0
fpvp(O,2,3,O) = 0

*fpvp(0,2,3,2) = 0
fpyp(O,2,3,2) = 0
fpyp(O,,3,,) = 0
fpvp(O,3,0,0) = 0
fpvp(O,3,O,2) = 0
fpvp(,3O2,) = 0

*fpvp(0,3,O,3) = 0
fpvp(0,3,1,O) = 0
fpvp(O,3,1,1) = 0
fpvp(0,3,1,2) = 0

fpvp(U,3,2,O) = 0
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fpvp(O,3,2,1) = 0
fpvp(0,3,2,2) =0
fpvp(O,3 ,2,3) = 0
fpvp(O,3,3,O) = 0
fpvp(0,3,3,1) = 0
fpvp(0,3,3,2) = 0
fpvp(O,3,3,3) = 0
fpvp(1,O,O,OD) = (-sty(kv,jv,l)*txydvd(O,O,0)5ztx(kY,jv,l)*txxdvd(O
1,0,0))/rdj(kv,jr)

fpvp(l,O,O,l) = (-Zty(kv,jv,l)*txydvd(O,O,1)5tx(kv,v,)txxdvd(0
1 0,1))/rdi(kv,jv)

fpvp(1,O,O,!2) = (-sty (kv,iv, 1) *txydvd(O,O,2) -tx(kv, jv, ) *txxdvd(O
I ,0,2))/rdj(kv,jy)

fpvp(1,O,0,3) = 0
fpvp(1,0,1,O) = (-sty(kv,jv,1)*txydvd(0,1O0)-ztx(kv,jvl) *txxdvd(O

1 1,0))/rdj(kv,jv)
fpvp(l,O,1,1) =0

fpvp(1,O,1,2) =0

fpvp(1,O,1,3) =0

v fpvp(1,0,2,0) =(-zty(kv,jv,l)*txydvd(O,2,O)5stx(kv,iT,l)*tZxdvd(O

1 ,2,0))/rdj(kv,jv)
fpvp(1,O,2,1) = 0
fpvp(1,0,2,2) = 0
fpvp(1,0,2,3) = 0
fpvp(1,O,3,0) = 0
fpvp(1,O,3l1) = 0
fpvp(1,O,3,2) = 0
fpvp(1,0,3,3) = 0
fpvp(l1,0,O) = (-Sty(kv,jv,1)*txydvd(1,O,O)-ztx(kv,jv,l)*txxCdvd(I
1 0,0))/rdj(kv,jv)
fpvp(lllOl) = 0
fpvp(1,l,O,2) = 0
fpvp(1,1,0,3) = 0
fpvp(1,1,1,O) = 0
fpvp(1,1,1,1) = 0
fpvp(1,l,1,2) = 0
fpvp(1,1,1,3) = 0
fpvp(1,l,2,O) = 0
fpvp(1,1,2,l) = 0
fpvp(1,,,2) = 0
fpvp(1,1,2,3) = 0
fpvp(1,1,3,0) = 0

*fpvp(1,1,3,1) = 0
fpvp(1,1,3,2) = 0
fpvp(1,l,3,3) = 0
fpvp(1,2,0,0) = (-uty(kv,jv,1)*txydvd(2,O,)-stx(kv,jv,l)*txxdrd(2

1 0,0))/rdj(kv,jv)
fpvp(1,2,0,1) = 0

*fpvp(1,2,0,2) = 0
fpvp(1,2,0,3) = 0
ipvpk"&;2,I,0) =0

fpyp(l,2,1,1) =0

fpvp(1,2,1,2) =0

fpvp(1,2,1,3) =0

fpvp(1,2,2,O) = 0
*fpvp(1,2,2,1) = 0

fpvp(1,2,2,2) = 0
fpv'p(,2,2,3) = 0
f pvp (1,2,3,O0) = 0
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fpvp(1,2,3,l) = 0 1
fpvp(1,2,3,2) = 0
fpvp(1,2,3,3) = 0
fpvp(1,3O0,0) = 0
fpvp(1,3,0,1) = 0
fpvp(1,3,0,2) = 0
fpvp(1,3,O,3) = 0
fpvp(1,3,1,0) = 0

fpv(13,11)= 0
fpvp(1,3,l,2) = 0
fpvp(1,3,1,3) = 0
fpvp(1,3,2,O) = 0
fpvp(1,3,2,1) = 0
fpvp(1,3,2,2) = 0
fpvp(1,3,2,3) = 0
fpvp(1,3,3,0) = 0
fpvp(1,3,3,1) = 0
fpvp(1,3,3,2) = 0
fpvp(1,3,3,3) = 0
fpvp(2,O,O,O) = (-zty(ky,jv,l)*tyydvd(O,O,O)-stx(kv,jv,l)*txydvd(0
1 0,0))/rdj(ky,jv)

fpvp(2,O,O,l) = (-zty(kv,jv,1)*tyydvd(0,O,1)-stx(kv,jv,1)*txydvd(O
1 ,0,1))/rdj(kv,jv)

* fpvp(2,O,0,2) = (-StY(kv,jv,l)*tyydvd(O,O,2)-ztx(kv,jv,l)*txydvd(0
~wz~1 0O,2))/rdj(kv,jv)

fpvp(2,0,0,3) = 0
fpvp(2,O,l,O) = (-zty(kv,jv,1)*tyydvd(O,1,0)-stx(kvjv,l)*txydvd(O
1,1,0))/rdi(kv,jv)

fpvp(2,0,1,1) = 0
fpvp(2,0,1,2) = 0
fpvp(2,0,1,3) = 0
fpvp(2,O,2,0) = (-zty(kv,jv,1)*tyydvd(0,2,O)-ztx(kv,jv,)'etxydvd(0
1 ,2,0))/rdj(kv,jv)

fpvp(2,O,2,1) = 0
fpvp(2,0,2,2) = 0
fp'rp(2,0,2,3) = 0
fpvp(2,0,3,O) = 0
fpvp(2,0,3,1) = 0
fpvp(2,0,3,2) = 0
fpvp(2,O,3,3) = 0
fpvp(2,1,0,0) = (-zty(kv,jv,l)*tyydvd(1,O,)-stzx(kv,jv,1)*txydvd(1
1 0,0))/rdi(kv,jv)

*fpvp(2,1O0,1) = 0
fpvp(2,1,O,2) = 0
fpvp(2,1,0,3) = 0
fpvp(2,1,1,O) = 0
fpyp(2,1,1,1) = 0
fpvp(2,11,2) = 0

*fpvp(2,1,1,3) = 0
fpvp(2,1,2,0) = 0
fpvp(2,1,2,1) = 0
fpvp(2,1,2,2) = 0
fpvp(2,1,2,3) = 0
fpyp(2,1,3,O) = 0
ipvp(2,l,3,l) = 0
fpvp(2,1,3,2) = 0
fpvp(2,i,3,3) = 0
fpvp(2,2,O,O) = (-uty(kv,jv,1) *tyydvd(2,O,0)-stx(kv,jv,1)*txydvd(2
I 0,0))/r-ij(kv,jv)
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fpvp(2,2,O,1) = 0
fpvp(2,2,O,2) = 0
fpvp(2,2,O,3) = 0
fpvp(2,2,1,0) = 0
fpvp(2,2,1,1) = 0
fpvp(2,2,1,2) = 0
fpvp(2,2,1,3) = 0
fpvp(2,2,2,O) = 0
fpvp(2,2,2,1) =0
fpvp(2,2,2,2) = 0
fpvp(2,2,2,3) = 0
fpvp(2,2,3,O) = 0
fpvp(2,2,3,1) =0
fpvp(2,2,3,2) = 0
fpvp(2,2,3,3) = 0
fpvp(2,3,O,O) = 0
fpvp(2,3,O,1) = 0
fpvp(2,3,O,2) = 0
fpvp(2,3,O,3) = 0
fpvp(2,3,1,O) = 0
fpvp(2,3,1,1) = 0
fpvp(2,3,1,2) = 0
fpvp(2,3,1,3) = 0
fpvp(2,3,2,O) = 0
fpvp(2,3,2,1) =0
fpvp(2,3,2,2) = 0
fpvp(2,3,2,3) = 0
fpvp(2,3,3,0) = 0
fpvp(2,3,3,l) = 0
fpvp(2,3,3,2) = 0
fpvp(2,3,3,3) = 0
fpvp(3,O,O,0) = (-bydvd(O,O,O)*zty(kv,jv,1)-bxdvd(0,O,O)*ztx(kv,jv
1 ,1))/rdj(kv,jv)

fpvp(3,O,O,1) = (-bydvd(O,O,1) *zty(kv,jv,1)-bxdvd(O,O,1)*ztx(kv,jv
1 , 1) )/rdj (kv, jv)

fpvp(3,O,0,2) = (-bydvd(0,O,2) *zty(kv, jv,1)-bxdvd(O,O,2) *ztx(kv,jv
1 , 1) )/rdj (kv, jv)

fpvp(3,0,O,3) = (-bydvd(0,0,3) *zty(kv, jv,1)-bxdvd(O,O,3) *ztx(kv, iv
1 ,1))/rdj(kv,jv)

fpvp(3O0,1,0) = (-bydvd(0,1,O) *zty(kv, jv, 1)-bxdvd(O, 10) *ztx(kv, jv
1 ,1))/rdj(kv,jv)

fpvp(3,0,1,1) = (-bydvd(O,1,1)*zty(kv,jv,l)-bxdvd(0,1,1)*ztx(kv,jv
1 1))/rdj(kv,jv)

fpvp(3,O,1,2) = (-bydvd(O,1,2)*zty(Icv,jv,1)-bxdvd(O,1,2)*ztx(kv,jv
1 1))/rdj(kv,jv)

fpvp(3,O,1,3) = 0
* fpvp(3,O,2,0) = (-bydvd(0,2,0)*zty(kv, jv, 1)-bxdyd(0,2,0) *ztx(kv, jv

1 ,1))/rdj(kv,jv)
fpvp(3,0,2,1) = (-bydvd(O,2,1)*zty(kv,jv,1)-bxdvd(0,2,1)*ztx(kv~jv

1 ,1))./rdj(kv,jv)
fpvp(3,O,2,2) = (-bydvd(0,2,2)*zty(kv,jv,1)-bxdvd(O,2,2)*ztx(kv,jv
1 ,1))/rdj(kv,jv)

fpvp(3,O,2,3) = 0
fpvp(3,O,3,O) = (-bydvd(0,3,O)*zty(kv,jv,1)-bxdvd(0,3,O) *ztx(kv,jv
1 ,1))/rdj(kv.jv)

fpyp(3,0,3,1) = 0
fpvp(3,0,3,2) = 0
fpvp(3,0,3,3) = 0
fpvp(3, 1,0,0) = (-bydvd(1,0,0) *zty(kv, jv,1)-bxdvd(1,O,O) *ztx(kv,jv
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1 ,1))/rdi(ky,jv)
fpvp(3, 1,0,1) = (-bydvd(1,0,1) *zty(kv, jv,l)-bxdvd(1,O,1) *ztx(kv,jv
1 ,1))/rdj(ky,jv)
fpvp(3, 1,0,2) = (-bydvd(1,O,2) *zty(kv,jv,1)-bxdvd(1,O,2)*ztxfkv, jv
1 ,1))/rdj(kv,jv)
fpvp(3,1,O,3) =0
fpvp(3,1,1,O) =(-bydvd(1,1,O)*zty(kv,jv,1)-bxdvd(1,1,O)*ztx(kv,iY

1 , 1) )/rdj (kv, jv)
fpvp(3,1,1,1) =0
fpvp(3,1,1,2) = 0
fpvp(3,1,1,3) = 0
fpvp(3, 1,2,0) = (-bydvd(1,2,0)*zty(kv, jv,1)-bxdvci(1,2,0)*ztx(kv,jv
1l,))/rdj "kv, -*-)

fpvp(3,1,2,I) = 0
fpvp(3,1,2,2) =0
fpvp(3,1,2,3) = 0
fpvp(3,1,3,0) = 0
fpvp(3,1,3,1) = 0

ifpvp(3,1,3,2) = 0
fpvp(3,1,3,3) = 0
fpvp(3,2,0,0) = (-bydvd(2,0,0)*zty(kv,jv,1)-bxdvd(2,0,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)

* fpvp(3,2,0, 1) = (-bydvd(2,0,1)*zty(kv,jv,1)-bxdvd(2,0,1) *ztx(kv,jv
1 , 1) )/rdj (kv, jv)
fpvp(3,2,0,2) = (-bydvd(2,0,2)*zty(kv,jv,1)-bxdvd(2,0,2)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpvp(3,2,0,3) =0
fpvp(3,2,1 ,0) = (-bydvd(2,1,0)*zty(kv,jv,1)-bxdvd(2, 1,0) *ztx(kv,jv

1 , 1) )/rdj (kv,jiv)
fpvp(3,2,1,1) = 0
fpvp(3,2,1,2) = 0
fpvp(3,2,1,3) = 0
fpyp(3,2,2,0) = (-bydvd(2,2,0)*zty(kv,jv,1)-bxdvd(2,2,0) *ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpvp(3,2,2,1) = 0
fpvp(3,2,2,2) = 0
fpvp(3,2,2,3) = 0
fpvp(3,2,3,0) = 0
fpvp(3,2,3,1) = 0
fpvp(3,2,3,2) = 0
fpvp(3,2,3,3) =0
fpvp(3,3,O,O) = (-bydvd(3,0,0)*zty(kv,jv,1)-bxdvd(3,0,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fpvp(3,3,0,1) = 0
fpvp(3,3,0,2) = 0
fpvp(3,3,O,3) = 0
fpvp(3,3,1,0) = 0

*fpvp(3,3,1,1) =0
fpvp(3,3,1,2) = 0
fpvp(3,3,1,3) =0
fpvp(3,3;2,0) =0

-afpvp(3,3,2,1) = 0
fpvp(3,3,2,2) = 0

0 fpvp(3,3,2,3) =0
-. fpvp(3,3,3,0) = 0

fpvp(3,3,3,1) = 0
fpvp(3,3,3,2) = 0
fpvp(3,3,3,3) = 0
fupp(0,0,0,0) = 0
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fupp(O:,O;01) =0

fupp(0,0,O,2) = 0
fupp(O,O,1,O) = 0
fupp(0,O,1,l) = 0
fupp(O,0,1,2) = 0
fupp(O,O,1,3) = 0
fupp(0,O,2,O) = 0
fupp(O,,,O) = 0
fupp(0,0,2,2) = 0
fupp(0,O,2,2) = 0
fupp(OO0,,3) = 0
fupp(0,O,3,1) = 0
fupp(0,0,3,I) = 0
fupp(O,O,3,2) = 0
fupp(0,0,0)0) = 0
f fupp (O,1, 0, ) = 0
fupp(0,1,0,2) = 0
fupp(O,1,O,2) = 0
fupp(O,1,0,O) = 0
f upp (O,1, 1, ) = 0
fupp(0,1,1,2) =0
fupp(0,1,1,3) =0
fupp(O,1,2,O) = 0

*fupp(0,1,2,1) = 0
fupp(0,1,2,2) = 0
fupp(0,1,2,3) = 0
lupp(O,1,23O) = 0
fupp(0,1,3,1) = 0
fupp(O,1,3,2) = 0
fupp(0,1,3,2) = 0
fupp(O,2,0,O) = 0
fupp(O,2,0,0) = 0
fupp(O,2,O,1) = 0
fupp(O,2,O,3) = 0
fupp(O,2,1,O) = 0
fupp(O,2,1,1) = 0*
fupp(O,2,l,2) = 0
fupp(O,2,1,3) = 0
fupp(O,2,1,O) = 0
fupp(0,2,2,1) = 0
fupp(O,2,2,2) = 0
fupp(0,2,2,2) = 0
fupp(O,,2,3) = 0
fupp(O,2,3,1) = 0
fupp(O,2,3,2) = 0
fupp(O,2,3,2) = 0
fupp(0,23,,) = 0
fupp(0,3,O,0) = 0
fupp(0,3,O,2) = 0
lupp(O,3,O,2) = 0
fupp(0,3,1,O) = 0
fupp(O,3,1,0) = 0
fupp(0,3,1,1) = 0
fupp(O,3,1,2) = 0

*fupp(O,3,2,O) = 0
fupp(O,3,2,1) = 0
fupp(0,3,2,2) = 0
fupp(0,3,2,2) = 0
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fupp(O,O,O,1) = 0
fupp(O,0,O,2) = 0
fupp(O,O,0,3) = 0
fupp(O0,1,O) = 0
fupp(O0O,1,1) = 0
fupp(0,O,1,2) = 0
fupp(O0O,1,3) = 0
fupp(O,0,2,O) = 0
fupp(0,0,2,1) = 0
fupp(0,0,2,2) = 0
fupp(0,0,2,3) = 0
fupp(0,O,3,O) = 0
fupp(0,0,3,1) = 0
fupp(0,0,3,2) = 0
fupp(O,0,3,3) = 0
fupp(0,1,O,O) = 0
fupp(O,1,0,1) = 0
fupp(0,1,O,2) = 0
fupp(O,1,0,3) = 0
fupp(0,1,1,O) = 0
fupp(O,1,1,1) = 0
fupp(0,1,1,2) = 0
fupp(O,1,1,3) = 0

*fupp(0,1,2,O) = 0
fupp(0,1,2,1) = 0
fupp(O,1,2,2) = 0
fupp(O,1,2,3) = 0
fupp(O,1,3,O) = 0
f upp (0, 1, 3,1) = 0
fupp(0,1,3,2) = 0
fupp(O,1,3,S) = 0
fupp(O,2,0,O) = 0
fupp(0,2,0,1) = 0
fupp(0,2,O,2) =0
fupp(0,2,O,3) = 0
fupp(O,2,1,O) = 0
fupp(O,2,1,1) = 0
fupp(O,2,1,2) = 0
fupp(0,2,1,3) = 0
fupp(0,2,2,0) = 0
fupp(0,2,2,1) = 0
fupp(0,2,2,2) = 0

*fupp(O,2,2,3) = 0
fupp(0,2,3,O) = 0
fupp(0,2,3,1) = 0
fupp(O,2,3,2) = 0
fupp(O,2,3,3) = 0
fupp(0,3,0,O) = 0

*fupp(0,3,0,1) = 0
fupp(0,3,0,2) = 0
fupp(0,3,0,3) = 0
fupp(0,3,1,O) = 0
fupp(O,3,1,1) = 0
fupp(0,3,1,2) = 0
fupp(O,3,1,3) = 0
fupp(0,3,2,0) = 0
fupp(0,3,2,1) = 0
f upp (0,3, 2, 2) = 0
fupp(0,3,2,3) = 0

* A-116



0up033O

fupp(O,3,3,O) = 0
fupp(0,3,3,2) = 0
fupp(0,3,3,2) = 0

fupp(1 ,O,O,O) = (-zty(kv,jv, 1)*txyudd(0,O,0)-ztx(kv, jv,1) *txxudd(O
I 0,0))/rdj(kv,jv)

fupp(1,O,O,1) = (-zty(kv,jv,l)*txyudd(O,O,1)-ztx(kv,jv, 1)*txxudd(O
1 0,1))/rdj(kv,jy)

fupp(1,O,O,2) = (-zty(kv,jv,1)*txyudd(O,O,2)-ztx(kv,jv,1)*txxudd(O
1 ,0,2))/rdi(kv,jv)

fupp(1,0,0,3) = 0
fuPp(1 ,O,1,O) = (-zty(kv,jv, 1)*txyudd(O,1,O)-ztx(kv,jv,1)*txxudd(O

1 ,1,0))/rclj(kv, jv)
fupp(1,O,1,1) = 0
fupp(1,O,1,2) = 0
fupp(1,O,1,3) = 0
fupp(1,O,2,O) = (-zty(kv,jv,1)*txyudd(O,2,O)-ztx(kv,jv,l) *txxudd(O

1 2,O0) )/rdj (kv, jv)
fupp(1,0,2,1) = 0

*fupp(1,O,2,2) = 0
fupp(1,O,2,3) = 0
fupp(1,O,3,O) = 0
fupp(1,O,3,1) = 0
fupp(1,0,3,2) = 0
fupp(1,O,3,3) = 0
fupp(1,1,0,O) = (--zty(kv,jv,1)*txyudd(1,0,O)-ztx(kv,jv,1)*L~xxudd(l
1 ,0,0))/rdj(kv,jv)

fupp(1,1,O,1) = 0
fupp(1,1,0,2) = 0
fupp(1,1,0,3) = 0
fupp(1,1,1,) =0
fupp(1,1,1,) = 0
fupp(1,1,1,2) = 0
fupp(1,1,1,3) = 0
fupp(1,1,2,O) =
fupp(1,1,2,1) =0

fupp(1,1,2,2) =0

fupp(1,1,2,3) =0

fupp(1,1,3,O) =0
fupp(1,1,3,1) =0
fup1132

*fupp(1,1,3,2) = 0

fupp(1,2,O,0) = (-sty(kv,jv, 1)*txyudd(2,O,O)-ztx(kv,jv,1)*txxudd(2
1,0,0))/rdj(kv,jv)

fupp(1,2,0,1) = 0
fupp(1,2,0,2) = 0
fupp(1,2,O,3) = 0

0fupp(1,2,1,O) = 0
fupp(1,2,1,1) = 0
fupp(1,2,1,2) = 0
fupp(1,2,1,3) = 0
fupp(1,2,2,O) = 0
fupp(1,2,2,1) = 0

*fupp(1,2,2,2) = 0
14 fupp(1,2,2,3) = 0

fupp(1,2,3,0) = 0
fupp(1,2,3,1) = 0
fupp(1,2,3,2) = 0
fupp(1,2,3,3) = 0
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fupp(1,3,O,O) = 0
fupp(1,3,0,1) = 0
fupp(1,3,O,2) = 0
fupp(1,3,0,3) =0
fupp(1,3,1,O) = 0

4,fupp(1,3,1,1) = 0
fupp(1,3,1,2) = 0
f upp (1, 3,1, 3 ) =0

iupp(1,3,2,O) =0

fupp(1,3,2,I) =0

* fupp(1,3,2,2) =0

fupp(1,3,2,3) =0

funp(1,3,3,O) 0
fupp(1,3,3,I) =0

fupp(1,3,3,2) = 0
fupp(1,3,3,3) = 0
fupp(2,O,O,O) = (-zty(ky,jv,l)*tyyudd(O,O,O)-ztx(ky,jv,l) *txyudd(0
1 0,0))/rdj(kv,jv)

fupp(2,O,O,1) = (-zty(kv,jv,l)*tyyudd(0,O,1)-ztx(kv,iv,l) *txyudd(O
1 ,0,1))/rdj(kv,jv)

fupp(2,O,O,2) = (-zty(kv,jv,l)*tyyudd(O,O,2)-ztx(kv,iV,l) *txyudd(O
I 0O,2))/rdj(kv,jv)
fupp(2,O,O,3) = 0
fupp(2,O, 1,0) = (-zty(kv, iv,1) *tyyudd(0,1,O)-ztx(kv, iv,1) *txyudd(0
I ,1,0))/rdj(kv,jv)

fupp(2,0,l,1) = 0
lupp(2,0,1,2) = 0
fupp(2,0,1,3) = 0
fupp(2,0,2,O) = (-zty(kv, jv,1) *tyyudd(0,2,0)-ztx(kv,jv,1) *txyudd(0

1 2,0))/rdj(ky,jv)
fupp(2,O,2,1) = 0
fupp(2,0,2,2) =-0
fupp(2,O,2,3) = 0
fupp(2,O,3,0) = 0
rupp(2,0,3,1) = 0
fupp(2,0,3,2) = 0
f upp (2,0, 3, 3) = 0
fupp(2,1,0,0) = (-zty(kv,jv,1)*tyyudd(1,O,0)-ztx(kv,.iv,l)*txyuddl
1 ,0,0))/rdi(kv,jv)

fupp(2,1,0,1) = 0
*fupp(2,1,0,2) = 0

fupp(2,1,0,3) = 0
fupp(2,1,1,O) = 0
fupp(2,1,1,1) = 0
fupp(2,1,1,2) = 0
fupp(2,1,1,3) = 0

*fupp(2,1,2,O) = 0
fupp(2,1,2,1) = 0

*fupp(2,1,2,2) = 0
fupp(2,1,2,3) =0
fupp(2,1,3,0) = 0
fupp(2,1,3,1) = 0
fupp(2,1,3,2) = 0
fupp(2,1,3,3) = 0
fupp(2,2,0,0) = (-zty(kv,jv,1)*tyyudd(2,0,0)-ztx(kv,jv,l)*txyudd(2
1 ,0,0))/rdj(kv,jv)

fupp(2,2,O,1) = 0
fupp(2,2,O,2) = 0
fupp(2,2,0,3) = 0
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fupp(2,2,1,O) = 0
fupp(2,2,1,1) = 0
fupp(2,2,1,2) = 0
fupp(2,2,1,3) = 0
fupp(2,2,2,O) = 0
fupp(2,2,2,1) = 0
fupp(2,2,2,2) = 0
fupp(2,2,2,3) = 0
fupp(2,2,3,0) = 0
fuDP(2,2,3,1) = 0
fupp(2,2,3,2) = 0
fupp('A,2,3,3) = 0
fupp(2,3,O,0) = 0
fupp(2,3,O,1) = 0
fupp(2,3,O,2) = 0
fupp(2,3,O,3) =0
fupp(2,3,1,0) = 0
fupp(2,3,1,1) = 0

-:fupp(2,3,1,2) = 0
filpp(2,3,1,3) = 0
fupp(2,3,2,0) = 0
fupp(2,3,2,1) = 0
fupp(2,3,2,2) = 0
fupp(2,3,2,3) =0
fupp(2,3,3,0) = 0
fupp(2,3,3,1) = 0
fupp(2,3,3,2) = 0
fupp(2,3,3,3) = 0
fupp(3,0,0,0) = (-byudd(0,0,O)*,zty(kv,jv,l)-bxudd(0,0,0)*ztx(kv, iv
1 , 1))/rdj(kv,jv)
fupp(3,0,0,1) = (-byudd(0,0,1)*zty(kv,jv,l)-bxudd(0,0,1) *ztx(kv, iv
1 1)) /rdj (kv, jv)

fupp(3,0,0,2) = (-byudd(O,0,2) *zty(kv,jv, 1)-bxudd(0,0,2) *ztx(kv, iv
1 ,1))/rdj(kv,jv)
fupp(3,0,0,3) = (-byu~9d(O,0,3) *zty(kv, jv,1)-bxudd(O,O,3) *ztx(kv,jv
1 ,1))/rdj(kv,jv)
fupp(3,0, 1,0) = (-byudd(O,1,O)*zty(Icv,jv,l)-bxudd(O,1,O)*ztx(kv,jv
1 ,1) )/rdj (kv, jv)

fupp(3,0, 11) =(-byudd(0,1,1)*zty(kv,jv,1)-bxudd(0,1,1)*ztx(kv,jv

1 ') )/rdj (kr,jiv)
fupp(3,0,1,2) = (-byudd(0,1,2)*zty(kv,jv,l)-bxudd(0,1,2) *ztx(kv,jv

1 , 1) )/rdj (kv,jiv)
fupp(3,O,1,3) = 0
fupp(3,0,2,0) = (-byudd(0,2,0)*zty(kv,jv,l)--bxudd(0,2,0)*ztx(kv,jv
1 ,1) )/rdj (kv,jiv)

fupp(3,0,2,1) = (-byudd(O,2,1)*zty(kv,jv,1)--bxudd(0,2,1)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fupp(3,0,2,2) = (-byudd(0,2,2)*zty(kv,jv,1)-bxudd(0,2,2)*ztx(kv,jv
1 l1))/rdj (kv,jv)
fupp(3,0,2,3) = 0
fupp(3,0,3,0) = (-byudd(0,3,0)*zty(kv,jv,1)-bxudd(0,3,0)*ztx(kv, iv
1 ,1))/rdj(kv,jv)
fupp(3,0,3,1) = 0

* fupp(3,0,3,2) = 0
fupp(3,O,3,3) =0
fupp(3,1,O,O) " (-byudd(1,0,0)*zty(kv,jv,1)-bxudd(1,0,0)*ztx(kv,jv
1 , 1))/rdj(kv,jv)
fupp(3, 1,0,1) = (-byudd(1,0,1) *zty(kv,jv,1)-bxudd(1,O,1)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
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% fupp(3,1,0,2) = (byudd(1,,2)*ty(kv,jv,l)bxudd(1,,2)*ztx(ky,iv

,~. S..fupp(3,1,O,3) =0

fupp(3, 1,1,0) =(-byudd(1,1,O)*zty(kv,,v,1)-bxudd(1,1,O)*ztx(kV,jv
I , 1))/rdj (kv,jv)

fupp(3,1,1,1) = 0
fupp(3,1,1,2) =0
fupp(3,1,1,3) = 0
fupp(3, 1,2,0) = (-byudd(1,2,O)*zty(kv,jv,1)-bxudd(1,2,O)*ztx(kv,jv
I ,1))/rdj(kv,jv)

fupp(3,1,2,1) =C
fupp(3,1,2,2) =0

Nfupp(3,1,2,3) =0
fupp(3,1,3,0) = 0
fupp(3,1,3,1) =0
fupp(3,1,3,2) = 0
fupp(3,1,3,3) =0
fupp(3,2,0,0) = (-byudd(2,0,0)*zty(kv,jv,1)--bxudd(2,0,O)*ztx(kv, iv
1 ,1))/rdj(ky,jv)

fupp(3,2,0,1) = (-byudd(2,0,1)*zty(kv,jv,l)--bxudd(2,0,1)*ztx(kv,jv
1 1))/rdj(kv,jv)

fupp(3,2,0,2) = (-byudd(2,0,2)*zty(kv,jv,1)-bxudd(2,O,2) *ztx(kv, iv
* 1 1))/rdj(kv,jv)

fupp(3,2,0,3) = 0
fupp(3,2, 1,0) = (-byudd(2,1 ,0)*zty(kv,jv,1)-bxudd(2,1,0)*ztx(kv, jv
I ,1))/rdj(kv,jv)

lupp(3,2,1,1) = 0
* fupp(3,2,1,2) = 0

fupp(3,2,1,3) = 0
fupp(3,2,2,0) = (-byudd(2,2,0)*zty(kv,jv,1)-bxudd(2,2,0)*ztx(kv,jv

, 1)) /rdi (kv.jiv)
fupp(3,2,2,1) = 0
fupp(3,2,2,2) = 0
fupp(3,2,2,3) = 0
fupp(3,2,3,O) = 0
fupp(3,2,3,l) = 0
fupp(3,2,3,2) =0
fupp(3,2,3,3) = 0
fupp(3,3,0,0) = (-byudd(3,0,0)*zty(kv,jv,l)-bxudd(3,0,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)

*1fupp(3,3,0,1) = 0
fupp(3,3,0,2) = 0
fupp(3,3,0,3) = 0
fupp(3,3,1,0) =0
fupp(3,3,1,1) =0
fupp(3,3,1,2) = 0
fupp(3,3,1,3) =0
fupp(3,3,2,0) = 0
fupp(3,3,2,1) = 0
fupp(3,3,2,2) = 0
fupp(3,3,2,3) = 0
fupp(3,3,3,0) = 0
fupp(3,3,3,I) = 0

*fupp(3,3,3,2) =0
fupp(3,3,3,3) = 0
fvpp(0,0,0,0) = 0
fvpp(0,0,0,1) = 0
fvpp(0,0,0,2) = 0
fvpp(0,0,0,3) = 0
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!VPp(0,O,1,O) 0

fvpp(O,O,1,2) =0

fvpp(0,O,1,3) =0

fvpp(0,O,2,O) =0

fypp(0,O,2,l) = 0
fvpp(O,O,2,2) = 0
fvpp(O,O,2,3) = 0
fvpp(O,O,3,O) =0
fvpp(O,O,3,l) = 0
fvpp(O,O,3,2) = 0
fvpp(O,O,3,3) =0
fvpp(O,1,O,O) = 0
fvpp(O,1,O,1) = 0
fypp(O,1,O,2) = 0
fvpp(O,1,0,3) = 0
fvpp(0,l,l,O) = 0
fvpp(O,1,1,1) = 0
fvpp(O,1,1,2) =0
fvpp(O,1,1,3) = 0
fvpp(0,1,2,O) = 0
fvpp(,1,2,1) = 0
fvpp(O,1,2,2) = 0
fvpp(0,1,2,3) = 0

*fvpp(0,1,3,O) = 0
fvpp(0,1,3,1) = 0
fvpp(O,1,3,2) = 0
f-pp(0,1,3,3) = 0

4fvpp(0,2,O,O) =0
fvtpp(0,2,O,l) = 0
fvpp(O,2,O,2) = 0
£rpp(O,2,O,3) = 0
fvpp(O,2,1,O) = 0
fvpp(O,2,1,1) = 0
fvpp(O,2,.,2) =0
fvpp(0,2,1,3) = 0
ivpp(O,2,2,O) =0
fvpp(O,2,2,1) = 0
fvpp(O,2,2,2) = 0
fvpp(O,2,2,3) = 0
fvpp(0,2,3,O) = 0
fypp'C,2,3,1) =0

*fvpp(O,2,3, 2) = 0
fvpp(0,2,3,3) =0
fvpp(O,3,O,O) = 0

Sfvpp(O,3,O,1) =0
fvpp(0,3,0,2) = 0
f'pp(0,3,0,3) = 0

*fvpp(O,3,1,O) = 0
fvpp(O,3,1,1) =0
fvpp(O,3,1,2) = 0
fvpp(O,3,1,3) = 0
fvpp(O,3,2,O) =0
fvpp(O,3,2,1) =0
fvpp(0,3,2,2) = 0
fvpp(0,3,2,3) = 0
fvpp(0,3,3,0) = 0
fvpp(0,3,3,1) = 0
fvpp(O,3,3,2) = 0
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fvpp(O,3;3,3) =0
fvpp(1 ,O,O,O) = (-sty(kv,jv,l)*txyvdd(0,0,0)-ztx(kv,jv,l) *txxvdd(O

0, 0)) /rdj (kv,jiv)
fvpp(1 ,O,O,1) = (-zty(kv,jv,l)*txyvdd(O,O,1)-ztx(kv,jv,l) *txxvdd(O

, 0,1))/rdj(kv,jv)
fvpp(1,O,O,2) = (-zty(kv,jv,l)*txyvdd(O,O,2)-ztx(kv,jv,1)*txxvdd(O
1 0,2))/rdj(kv,jv)

fvppk(.,G,O,3) =0
fvpp(1,O, 1,0) = (-zty(kv,jv, 1)*txyvdd(O,1,0)-ztx(kv,jv,1)*txxvdd(O
I ,1,0))/rdj(kv,jv)

fvpp(1,O,1,1) = 0
fvpp(1,0,1,2) = 0
fvpp(1,O,1,3) = 0
fvpp(1,0,2,0) = (-zty(kv,jv,1)*txyvdd(O,2,O)-ztx(kv,jv,l)*txxvdd(0
I ,2,0))/rdj(kv,jv)

fvpp(1,0,2,1) = 0
fvpp(1,0,2,2) = 0
fypp(1,0,2,3) = 0
fvpp(1,0,3,O) =0
fvpp(1,0,3,1) =0
fvpp(1,0,3,2) = 0
f vpp (1, 0, 3,3) =0
fvpp(1 ,1,0,0) = (-zty(kv,jv,1)*txyvdd(1,0,0)--ztx(kv,jv,l)*txxvdd(1
1 ,0,0))/rdj(kv,jv)

fvpp(1,1,0,1) =0

fvpp(1,1,0,2) =0

fvpp(1,1,0,3) =0

fvpp(1:1:1,0) 0

f-rnp(1,1,1,2) =0

fvpp(1,1,1,3) =0

fvpp(1,1,2,0) =0

fvpp(1,l,2,1) =0
fvpp(1,1,2,2) =0

fvpp(1,1,2,3) =0

fypp(I,1,3,0) 0
fvpp(1,1,3,1) =0

fvpp(1,1,3,2) = 0
fvpp(1,1,3,3) = 0
fvpp(1,2,0,0) = (-zty(kv,jv,1)*txyvdd(2,0,0)-ztx(kv,jv, 1)*txxvdd(2
I 0,0))/rdj(kv,jv)

fvpp(1,2,0,1) = 0
fvpp(1,2,O,2) = 0
fvpp(1,2,0,3) = 0
fvpp(1,2,1,0) = 0
fvpp(l,2,l,1) = 0
fvpp(1,2,1,2) = 0
fvpp(1,2,1,3) = 0

*fvpp(1,2,2,0) = 0
fvpp(1,2,2,1) = 0
fvpp(1,2,2,2) = 0
fvpp(1,2,2,3) = 0
fvpp(1,2,3,0) = 0
fvpp(1,2,3,1) = 0
fvpp(1,2,3,2) = 0
fvpp(1,2,3,3) = 0
fypp(1,3,0,0) = 0
fvpp(1,3,0,1) = 0
fvpp(1,3,0,2) = 0
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i~~pp~,3,O,3 MO0

fvpp(1,3,0,O) = 0
fv1pp(1,3,1,0) = 0
fvp~p(1,3,1,2) =0

fvpp(1,3,1,3) =0

fvpp(1,3,2,O) =0

fvpp(1,3,2,1) =0

4 fvpp(1,3,2,I) =0

fvpp(1,3,2,2) =0

fvpp(1,3,23) 0
fvpp(1,3,3,1) =0

fvpp(1,3,3,1) =0

fvpp(1,3,3,3) =0

fvpp(2,O,O,O) 0 -t~y v )*yvdOOO-t~vj,1 tyd(
vp(,0,) ) ( yk~j~)tyvd0,jv)t~vjvl*xyd(

fvpp(2,O,O,1) = (-zty(kv,jv,l)*tyyvdd(O,O,1)-ztx(kv,jv,1) *txyvdd(O
1 ,0,1))/rdj(kv,jv)

fvpp(2,O,O,2) = (-zty(kv,jv,l)*tyyvdd(O,O,2)-ztx(kv,jv,l) *txyvdd(O
1 ,0,2))/rdj(kv,jv)

fvpp(2,O,O,3) = 0
fvpp(2,O,1,O) = (-ztY(kv,jv,1)*tyyvdd(O,1,0)-ztx(kv,jv, 1)*txyvdd(0
1 1,0))/rdj(kv,jv)

fvpp(2,O,1,1) = 0
fvpp(2,O,1,2) = 0

* fvpp(2,O,1,3) = 0
fvpp(2,O,2,O) = (-zty(kv,jv,l)*tyyvdd(O,2,O)-ztx(kv,jv,l)*txyvdd(O

1 ,2,O0) )/rdj (kv,jiv)
fvpp(2,O,2,1) = 0
fvpp(2,O,2,2) = 0
fvpp(2,O,2,3) = 0
fvpp(2,O,3,O) = 0
fvpp(2,O,3,1) = 0
fvpp(2,O,3,2) = 0
fvpp(2,O,3,3) = 0
fvpp(2,1 ,0,0) = (-zty(kv,jv,l)*tyyvdd(1,O,O)-ztx(kv,jv,l)*txyvdd(l
1 ,0,0))/rdj(kv,jv)

fvpp(2,1,0,1) =0
fvpp(2,1,O,2) = 0
fvpp(2,1,O,3) = 0
fvpp(2,1,1,O) = 0
fvpp(2,1,1,1) = 0
fvpp(2,1,1,2) = 0

*fvpp(2,1,1,3) = 0
*fvpp(2,1,2,0) = 0

fvpp(2,1,2,1) = 0
fvpp(2,1,2,2) = 0
fvpp(2,1,2,3) = 0
fvpp(2,1,3,0) = 0
fvpp(2,1,3,1) = 0

*fvpp(2,1,3,2) = 0
fvpp(2,1,3,3) = 0
fvpp(2,2,O,O) = (-zty(kv,jv,1)*tyyvdd(2,0,O)-ztx(kv,jv,1) *txyvdd(2
I ,0,0))/rdj(kv,jv)

fvpp(2,2,O,1) = 0
fvpp(2,2,O,2) = 0
fvpp(2,2,O,3) = 0
fvpp(2,2,1,O) = 0
fvpp(2,2,1,1) = 0
fvpp(2,2,1,2) = 0
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fvp-on,=R w3) = 0

fvpp(2,2,1,0) = 0
fvipp(2,2,2,1) = 0
fvpp(2",2,2,2) = 0
fvpp(2,2,2,2) = 0
fvpp(2,2,23) = 0
fvpp(2,2,3,1) = 0
fvpp(2,2,3,2) = 0
fvpp(2,2,3,2) = 0
fvpp(2,23,,) = 0
fvpp(2,3,O,1) = 0
fvpp(2,3,0,1) = 0
fvpp(2,3,O,3) = 0
fvpp(2,3,0,0) = 0
fvpp(2,3,1,0) = 0
fvpp(2,3,1,1) = 0
fvpp(2,3,1,2) = 0
fvpr(2,3,2,0) = 0
fvpp(2,3,2,1) = 0
fvpp(2,3,2,1) = 0
fvpp(2,3,2,3) = 0
fvpp(2,3,23) = 0
fvpp(2,3,3,1) = 0
fvpp(2,3,3,2) = 0

*fvpp(2,3,3,2) = 0

fvpp(3,O,O,O) = (-byvdd(O,0,O) *zty(kv, jv,1)-bxvdd(O,0,O) *ztx(kv,jv
1 ,1))/rdj(kv,jv)
fvpp(3,O,0,1) = (-byvdd(O,0,1)*zty(kv,jv,1)-bxvdd(0,O,1)*ztx(kv, iv
1 ,1))/rdj(kv,jv)
fvpp(3,0,O,2) = (-byvdd(O,0,2)*zty(kv,jv,1)-bxvdd(0,0,2)*ztx(kv,jY
1 ,1))/rdj(kv,jv)
fypp(3,O,O,3) = (-byvdd(O,O,3) *zty(kv, jv, 1)-bxvdd(O,0,3) *ztx(kv, iv
1 ,1))/rdj(kv,jv)
fvpp(3,0,1,0) = (-byvdd(O,1,O)*zty(kv,jv,l)-bxvdd(0,1,0)*ztx(kv, iv
1 ,1))/rdj(kv,jv)
fvpp(3,O, 1,1) = (-byvdd(O,1,1)*zty(kv,jv,1)-bxvddCO,1,1)*ztx~kv, jv
1 ,1))/rdj(kv,jv)
fvpp(3,0,1,2) = (-byvdd(0,l,2)*zty(kv,jv,l)-bxvdd(O,1,2)*Ztx(kv, iv

1 , 1) )/rlj (kv, jv)
fvpp(3,0,1,3). = 0
fvpp(3,O,2,O) = (-byvdd(O,2,0)*zty(kv,jv,l)-bxvdd(0,2,0)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fvpp(3,O,2,1) = (-byvdd(O,2,1)*zty(kv,jv,1)-bxvddC0,2,1)*ztx(kv,jv
1 ,1))/rdj(kv,jv)
fvpp(3,0,2,2) = (-byvdd(0,2,2)* zty(kv,jv,l)-bxvdd(0,2,2)*Stx(kv, iv
1 ,1))/rdj(kv,jv)
fvpp(3,0,2,3) = 0
fvpp(3,O,3,0) = (-byvdd(O,3,O)*zty(kv,jv,1)-bxvdd(0,3,O) *stx(kv,jv
1 ,1))/rdj(kv,jv)
fvpp(3,O,3,1) = 0
fvpp(3,O,3,2) = 0
fvpp(3,0,3,3) = 0

% fvpp(3, 1,0,0) = (-byvdd(1,0,0) *zty(kv, jv, 1)-bxvdd(1,O,O) *Ztx(kv, iv
1,1))/rdj (kv,jiv)

fvpp(3,1,0,1) = (-byvdd(1,0, 1)*zty(kv,jv,1)-bxvdd(1,O,1) *ztx(kv, iv
1 ,1))/rdj(kv,jv)

* fvpp(3,1 ,0,2) = (-byvdd(1,O,2)*zty(kv,jv,1)-bxvdd(1,O,2) *ztx(kv,jv
1 ,1))/rdj~kv,jv)
fvpp(3,1,0,3) = 0
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fvpp(3,1,1,O) = (-byvdd(1,1O)*zty(kv,jv,1)-bxvdd(1,1,O)*ztx(kv,jv
, 1) )/rdj (kv,jiv)

fvpp(3,1,1,1) = 0
fvpp(3,1,1,2) = 0
fvpp(3,1,1,3) = 0
fvpp(3,1,2,O) = (-byvdd(1,2,O)*zty(kv,jv,1)-bxvdd(1,2,0)*ztx(kv,jv

11) )/rdj (kv,jiv)
fvpp(3,1,2,1) = 0
fvpp(3,1,2,2) = 0
fvpp(3,1,2,3) = 0
fvpp(3,1,3,O) = 0
fvpp(3,1,3,1) = 0
fvpp(3,1,3,2) = 0
fvpp(3,1,3,3) = 0
fvpp(3,2,O,0) = (-byvdd(2,0,0)*zty(kv,jv,1)-bxvdd(2,O,O)*ztx(kv,jv
1 ,1))/rdj(kv,jv)

fvpp(3,2,O,1) = (-byvdd(2,O,1)*zty(kv,jv,1)-bxvdd(2,O,1)*ztx(kv,jv
I ,1))/rdj(kv,jv)

fvpp(3,2,0,2) = (-byvdd(2,0,2) *zty(kv,jv, 1)-bxvdd(2,O,2) *ztx(kv, iv
1 , 1) )/rdj (kv,jiv)

fvpp(3,2,O,3) = 0
fvpp(3,2,1,O) = (-byvdd(2,1,0)*zty(kv,jv,1)-bxvdd(2,1,O)*ztx(kv,jv

, 1) )/rdj (kv, jv)
fvpp(3,2,1,1) = 0
fvpp(3,2,1,2) = 0
fvpp(3,2,1,3) = 0
fvpp(3,2,2,O) = (-byvdd(2,2,O) *zty(kv, jv,1)-bxvdd(2,2,0) *ztx(kv, iv
I ,1))/rdj(kv,jv)

fvpp(3,2,2,1) = 0
fvpp(3,2,2,2) = 0
fvpp(3,2,2,3) = 0
fvpp(3,2,3,O) = 0
fvpp(3,2,3,1) = 0
fvpp(3,2,3,2) =0
fvpp(3,2,3,3) = 0
fvpp(3,3,O,O) = (-byvdd(3,OO)*zty(kv,jv,1)-bxvdd(3,O,O)*ztx(kv,jv

, 1) )/rdj (kv, jv)
fvpp(3,3,0,1) = 0
fvpp(3,3,O,2) = 0
fvpp(3,3,0,3) = 0
fvpp(3,3,1,O) = 0
fvpp(3,3,1,1) = 0
fvpp(3,3,1,2) =0

fvpp(3,3,2,O) = 0
fvpp(3,3,2,1) = 0
fvpp(3,3,2,2) = 0
fvpp(3,3,2,3) = 0

Efvpp(3,3,3,0) = 0
fvpp(3,3,3,1) = 0
fvpp(3,3,3,2) = 0
fvpp(3,3,3,3) = 0
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-- - --0

gppp(O,0,0,0) = 3*cavddOO/rdj(kv,jv)
gppp(0,0,0,1) = 2*cavddOl/rdj(kr,jv)
gppp(0,0,O,2) = 2*cavddO2/rdj (kv,jv)
gppp(O,O,0,3) = 0
gPPP(0,0, 1,0) = cavddlO/rdj (kv, iv) +cavddOl/rdj (kv, iv)
gppp(O,0,1,1) = 0
gppp(O,O,1,2) = 0
gppp(0,0,1,3) = 0
gppp(0,0,2,0) = cavdd2O/rdj (kv, jv)+cavdd02/rdj (kv,jiv)
gppp(0,0,2,1) = 0
gppp(0,0,2,2) = 0
gppp(O,0,2,3) =0
gppp(0,1,0,O) = 2*cavddl0/rdj (kv,jv)
gppp(0,1,0,1) = 0
gppp(0,1,0,2) = 0
gppp(0,1,0,3) = 0
gppp(0,2,0,O) = 2*cavdd20/rdj (kv, jv)

*gppp(0,2,0,1) = 0
gppp(0,2,0,2) = 0
gppp(O,2,0,3) = 0
gPPP(1 ,0,O,O) = (etx(kv,jv,1) *(pddd(0,O,0)-txxddd(0,0,0))-ety(kv, j
1 v,1)*txyddd(0,O,0))/rdj (kv,jv)

* gppp(1,0,0,1) = (-ety(kv,jv,l)*txyddd(0,0,1)+etx(kv,jv,1) *(pddd(0,
1 0,1)-txxddd(0,0,1))+cavddOO)/rdj(kv,jv)

gppp(1 ,0,0,2) = (etx(kv,jv,1) *(pddd(0,0,2)-txxddd(0,0,2))-ety(kv, j
1 v,1)*txyddd(0,0,2))/rdj(kv,jv)

gppp(1,0,0,3) = 0
gppp(1 ,0, 1,0) = (-ety(kv, jv,1) *txyddd(0,1,0)+etx(kv, jv,1) *(pddd(0,
I1,0) -txxddd (0, 1,0)).cavdd0O)/rdj (kv, jv)

gppp(1,0,1,1) = (etx(kv,jv,l)*pddd(0,1,1)+2*cavdd~l)/rdj (kv,jv)
gppp(1,0,1,2) = cavdd02/rdj(kv,jv)
gppp(1,0,1,3) = 0
gppp(1,0,2,0) =(etx(kv,jv,l)*(pddd(0,2,0)-txxddd(0,2,0))-ety(kv,j
1 v,l)*txyddd(0,2,0))/rdj(kv,jv)

gppp(1,0,2,1) =cavdd02/rdj(kv,jv)
gppp(1,0,2,2) = etx(kv,jv,1)*pddd(O,2,2)/rdj (kv,jv)
gppp(1,0,2,3) = 0
gPPP(1, 1,0,0) = (-ety(kv, iv,1) *txyddd(1,0,0).etx(kv, jv, 1) *(pddd(1,
1 0,0)-txxddd(1,0,0))+cavddO0)/rdj(kv,jv)

gppp(1,1,0,1) = (etx(kv,jv,l)*pddd(1,0,1)+cavddlO+cavddol)/rdj (kv,

*gppp(1,1,0,2) = cavdd02/rdj(kv,jv)
gppp(1,1,0,3) = 0
gppp(1,1,1,0) = (etx(kv,jv,1)*pddd(1,1,0)+2*cavddlO)/rdj(kv,jv)
gppp(1,1,1,1) = 0
gppp(1,1,1,2) = 0
gppp(1,1,1,3) = 0
gppp(1,1,2,0) = cavdd20/rdi(kv,jv)
gppp(1,1,2,1) = 0
gppp(1,1,2,2) = 0
gppp(1,1,2,3) = 0
gppp(1,2,0,0) = Cetx(kv,jv,1)*(pddd(2,0,0)-txxddd(2,0,0))-ety(kv, j
1 v,1)*txyddd(2,0,0))/rdj(kvjv)

gppp(1,2,0,1) = cavdd20/rdj (kv,jv)
gppp(1,2,0,2) = etx(kv,jv,1)*pddd(2,0,2)/rdj (kv,jv)
gppp(1,2,0,3) = 0
gppp(1,2,1,0) = cavdd20/rdj(kv,jv)
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gppp(l,2,1,1) = 0
gppp(l,2,l,2) = 0
gppp(1,2,1,3) = 0
gppp(1,2,2,O) = etx(kv,jv,1)*pddd(2,2,O)/rdj(kv,jv)
gppp(1,2,2,1) = 0
gppp(1,2,2,2) = 0
gppp(1,2,2,3) = 0
gppp(2 ,0,O,O) = (ety(kv,jv, 1)* (pddd(0,O,O)-tyyddd(O,O,O) )-etx(kv, j
1 v,l)*txyddd(0,O,0))/rdj(kv,jv)
gppp(2,0,O, 1) = (ety(kv,jv,1)*(pddd(0,0, 1)-tyyddd(OO0,1))-etx(kv, j
1 v,1)*txyddd(O,O,1))/rdj(kv,jv)
gppp(2,O,0,2) = (ety~kv, jv,1) *(pddd(O,O,2)-tyyddd(O,0,2))-etx(kv, j
1 v,1) *txyddd(O,0,2) +cavddO0) /rdj (kv, iv)
gppp(2,0,0,3) = 0
gppp(2,0,1,O) = (ety~kv, jv,l)*(pddd(0,1,0)-tyyddd(O,1,O))-etx(kv, j
1 v,1)*txyddd(O,1,0))/rdj(kv,jv)
gppp(2,O,1,1) = ety(kv,jv,l)*pddd(0,1,1)/rdj(kv,jv)
gppp '2,0,1,2) = cavdd~l/rdj(kv, iv)
gpp ,,2,0,1,3) = 0
gppp(2,0,2,0) = (ety(kv,jv,1) *(pddd(O,2,0)-tyyddd(0,2,0))-etx(kv, j
1 v,l)*txyddd(0,2,O)+cavdd0O)/rdj(kvjv)
gppp(2,0,2,1) = cavddOl/rdj(kv,jy)
gppp(2,O,2,2) = (ety(kv~jv,l)*pddd(0,2,2)+2*cavddO2)/rdj(k-#,jv)
gppp(2,0,2,3) = 0

* gppp(2, 1,0,0) = (et'y(kv, jv,l)*(pddd(1,0,O)-tyyddd(1,0,O))-etx(kv, i
1 v,1)*txyddd(1,0,O))/rdj(kv,jv)
gppp(2,1,0,1) = ety(kv,jv,1)*pddd(1,O,1)/rdj (kv,jv)
gppp(2,1,0,2) =cavddl0/rdj(kv,jv)
gppp(2,1,0,3) = 0
gppp(2,1,1,0) = ety(kv,jv,1)*pddd(1,1,0)/rdj (kv,jv)
gppp(2,1,1,1) = 0
gppp(2,1,1,2) = 0
gppp(2,1,1,3) = 0
gppp(2,1,2,0) = cavddl0/rdj(kv,jv)
gppp(2,1,2,1) = 0
gppp(2,1,2,2) = 0
gppp(2,1,2,3) = 0
gppp(2,2,0,O) = (ety(kv,jv,1)*(pddd(2,0,0)- tyyddd(2,0,0))-etx(kv,j
1 v,1)*txyddd(2,0,0)+cavddOO)/rdj (kv,jv)
gppp(2,2,0,1) = cavdd~l/rdj (kv,jv)
gppp(2,2,0,2) = (ety(kv, iv,1) *pddd(2,0,2)+cavdd20+cavdd02)/rdj (kv,
1 jv)

*gppp(2,2,0,3) = 0
gppp(2,2,1,0) = cavddlO/rdj(kv,jv)
gppp(2,2,1,1) = 0
gppp(2,2,1,2) = 0
gppp(2,2,1,3) = 0
gppp(2,2,2,0) = (ety(kv,jv,1)*pddd(2,2,O)+2*cavdd2O)/rdj (kv,jv)
gppp(2,2,2,1) = 0

*gppp(2,2,2,2) = 0
gppp(2,2,2,3) = 0
gppp(3, 0,0,0) = (cavspddd(0,0,0) +3*cavd0*pddOO+3*cavddOO*pd0-byddd
1 (0,0,0)*ety(kv,jv,1)-bxddd(0,0,0)*etx(kv,jv,1))/rdj (kv,jv)
gppp(3 10,0,1) = (cav*pddd(0,0, 1) +2*cavd0*pdd01+cavd1*pdd00.cavdd00
1 *pdl+2*cavdd0l*pd0-byddd(0,0,1)erety(kv,jv,1)-bxddd(0,0,1)*etx(k
2 v,jv,l))/rdj(kv,jv)
gppp(3,0,O,2) = (cav*pddd(0,0,2) +2*cavd0*pdd02ecavd2*pddOO+cavddoo
1 *pd2+2*cavdd02*pd0-byddd(0,0,2) *ety(kv, iv,1) -bxddd(0,0,2) *etx(k

II),2 v,jv,1))/rdj(kv,jv)
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gppp(3,O,O,3) = (cavdd00*(pd3+l)-byddld(O,0,3)*ety(kv,jvul)-bxddd(O
1 0O,3)*etx(kv,jv,l))/rdj(kv,jv)
gppp(3 ,O,1 ,O) = (cav*pddd (0,1,0) +cavdO*pddl0+cavd0*pdd~l+cavdl*pdd
1 00+cavddOO*pdl+cavddlO*pdO+cavdd0l*pd0-byddd (0, 1,0) *ety (kv,jv, I
2 )-bxddd(0,1,0)*etx(kv,jv,l))/rdj (kvjv)
gppp(3 ,0, 1,1) = (cav*pddd(0, 1, 1)+cavd0*pddll+2*cavdl*pddol+2*cavdd
1 O1*pdl-byddd(0, 1,1) *ety(kv, jv,1)-bxddd(0,1, 1) *etx(kv, iv, 1))/rdj
2 (kv,jv)
gppp(3,0, 1,2) = (cavdl*pdd02+cavd2*pddol~cavdd0l*pd2+cavdd02*pdl-b
1 yddd(0,1,2)*ety(kv,jv,1)-bxddd(0,1,2)*etx(kv,jv,1))/rdj (kv,jv)
gppp(3,0,1,3) = cavddol*(pd3+1)/rdj (kv,jv)
gppp(3,0,2,0) = (cav*pddd(O,2,0) +cavd0*pdd20+cavd0*pddO2+cavd2*pdd
1 O0+cavddO0*pd2+cavdd2O*pdO+cavddO2*pd0-byddd(0, 2,0) *ety(kv, iv, 1
2 )-bxddd(0,2,0)*etx(kv,jv,1))/rdj(kv,jv)
gppp (3,0,2,1) = (cavdl*pdd02i+cavd2*pddolicavdd0l*pd2+cavdd02*pdl-b
1 yddd(0,2,1)*ety(kv,jv,1)-bxddd(0,2,1)*etx(kv,jv,1))/rdj (kv,jv)
gppp(3 ,0 ,2,2) = (cav*pddd(0,2,2) +cavd*pdd22+2*cavd2*pddO2+2*cavdd
1 02*pd2-byddd(0,2,2)*ety(kv,jv,1)-bxddd(0,2,2)*etx(kv,jv,1))/rdj
2 (kv,jv)
gppp(3,0,2,3) =cavdd02*(pd3+1)/rdj (kv,jv)
gppp(3,0,3,0) =(cavdd0o*(pd3+1)-byddd(0,3,0)*ety(kv,jv,1)-bxddd(0

1 ,3,0)*etx(kv,jv,l))/rdj(ky,jv)
gppp(3,0,3,1) = avdd0l*(pd3.1)/rdj(kv,jv)
gppp(3,O,3,2) =cavdd02*(pd3+1)/rdj(kv,jv)

* gppp(3,0,3,3) =0

gppp(3,1,0,0) =(cav*pddd(1,0,0) +2*cavd0*pddl0+cavdl*pddO0+cavdd00
1 *pdl+2*cavddl0*pdO-byddd(1,0,0)*ety(kv,jv,1)-bxddd(1,0,0)*etx(k
2 v,jv,1))/rdj(kv,jv)

* gppp (3,1,0,1) = (cav*pddd(1,0, 1) +cavd*pddll+cavdl*pddl0+cavdl*pdd
1 O1+cavddlO*pdl+cavdd~l*pdl-byddd(1,0,1)*ety(kv,jv,1)-bxddd(1,0,
2 1)*etx(kv,jv,l))/rdj(kv,jv)
gppp (3,1,0,2) = (ca'd2*pdd10+cavd1*pdd02+cavdd10*pd2+cavdd02*pdl-b
1 yddd(1,O,2)*ety(kv,jv,1)-bxddd(1,0,2)*etx(kv,jv,1))/rdj (kv,jv)
gppp(3,1,O,3) =cavddl0*(pd3-1)/rdj (kv,jv)
gppp(3,1,1,O) =(cav*pddd(1,1,0) +cavd0*pddll+2*cavdl*pddlO.2*cavdd
1 10*pdl-byddd(1,1,0)*ety(kv,jv,1)-bxddd(1,1,O)*etx(kv,jv, 1))/rdj
2 (kv,jv)
gppp(3,1,1,1) =3*cavdl*pddll/rdj (kv,jv)
gppp(3,l ,1,2) =cavd2*pddll/rdj (kv, jv)
gppp(3,1,1,3). 0
gppp(3,1,2,0) =(cavdl*pdd20+cavd2*pddl0+cavddl0*pdi2+cavdd20*pdl-b

1 yddd(1,2,0)*ety(kv,jv,l)-bxddd(1,2,0)*etx(kv,jv,1))/rdj (Iv,jv)
* gppp(3,1,2,1) =cavd2*pddll/rdj (kv,jv)

gppp(3, 1,2,2) =cavdl*pdd22/rdj (kv, jv)
gppp(3,1,2,3) =0

gppp(3,1,3,0) =cavddl0*(pd3+1)/rdj (kv,jv)
gppp(3,1,3,l) = 0
gppp(3,l,3,2) = 0
gppp(3,1,3,3) = 0
gppp(3,2,0,0) = (cav*pddd(2,0,O) +2*cavd0*pdd20+cavd2*pddoo+cavddoo
1 *pd2+2*cavdd20*pd0-byddd(2,0,0) *ety(kv,jv,1) -bxddd(2,0,0) *etx(k
2 v,jv,1))/rdj(kv,jv)
gppp(3, 2,0,1) = (cavdl*pdd20+cavd2*pdd0l+cavdd0l*pd2+cavdd20*pdl-b
1 yddd(2,0,1)*ety(kv,jv,1)-bxddd(2,0,1)*etx(kv,jv,1))/rdj (kv,jv)
gppp (3,2,0,2) = (csv*pddd (2,0,2) .cavdO*pdd22.cavd2*pdd2-ecavd2*pdd
1 02+cavdd20.pd2+cavdd02*pd2-byddd(2,0,2) *ety(kv, iv,1) -bxddd(2,0,
2 2)*etx(kv,jv,1))/rdj(kv,jv)
gppp(3,2,0,3) =cavdd2O*(pd3+1)/rdj (kv,jv)
gppp(3,2, 1,0) =(cavdl*pdd20+cavd2*pddl0+cavddl0*pd2+cavdd2o*pdl-b
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1yddd(2,1,O)*ety(kvjv,)-bxddd(2,1,)*etx(kv,jv,l))/rdj (kv,jv)
gppp(3,2,1,l) = cavd2*pddll/rdj (kv,jv)
gppp(3,2,1,2) = cavdl*pdd[22/rdj(ky,jv)
gppp(3,2,1,3) = 0
gppp(3 ,2 ,2 ,) = (cav*pddd(2,2,0) +cavdO*pdd22+2*cavd2*pdd2O+2*cavdd
I 20*pd2-byddd(2,2,O)*ety(kv,jv,l)-bxddd(2,2,0)*etx(kv,jv,1))/rdj

2 (kv,jv)
gppp(3,2,2,1) = cavdl*pdd22/rdj (kv,jv)
gppp (3, 2,2,2) = 3*cavd2*pdd22/rdj (kv,jv)
gppp(3,2,2,3) = 0
gppp(3,2,3,0) = cavdd.20*(pd3+1)/rdj (kv,jv)
gppp(3,2,3,1) = 0
gppp(3,2,3,2) = 0
gppp(3,2,3,3) = 0
gppp(3,3,0,O) = (cavddOO*(pd3+1)-byddd(3,0,O)*ety(kv,jv,l)-bxddd(3
1 ,0,0)*etx(kv,jv,l))/rdi(kv,jv)

gppp(3,3,O,l) = cavdd~l*(pd3+1)/rdj(kv,jv)
gppp (3, 3,0,2) =cavdd02* (pd3+1)/rdj (kv, iv)
gppp(3,3,0,3) =0
gppp(3,3,1,0) = cavddlO*(pd3+1)/rdj (kv,jv)
gppp(3,3,1,1) = 0
gppp(3,3,1,2) = 0
gppp(3,3,1,3) =0
gppp(3,3,2,O) = cavdd20*(pd3+1)/rdj (kv,jv)

*gppp('3,3,2,1) = 0
gppp(3,3,2,2) =0
gppp(3,3,2,3) = 0
gppu(0,0,0,0) = 0
gppu(O,0,0,1) = 0
gppu(0,0,0,2) = 0
gppu(0,0,0,3) =0
gppu(O,O,1,0) = 0
gppu(0,0,1,1) = 0
gPpu(O,0,1,2) =0
gPPu(0,O,1,3) = 0
gPpu(0,O,2,0) = 0
gppu(O,O,2,1) =0
gPpu(0,0,2,2) = 0
gppu(0,0,2,3) =0
gppu(0,1,0,0) = 0
gppu(0,1,0,1) = 0
gPpu(0,1,0,2) = 0

* PPu(0,1,0,3) =0
gppu(0,2,0,0) = 0
gppu(0,2,0,1) = 0
gppu(0,2,0,2) =0
gppu(0,2,0,3) =0
gPPu(1,0,0,0) = (-ety(k'v,jv,)*txyddu(0,0,0)-etx(kv,jv, 1)*txxddu(0
1 0,0))/rdj(kv,jv)

gPPu(1 ,0,0,1) = (-ety(kv,jv,1)*txydciu(0,0,1)-etx(kv,jv,l)*txxddu(0
1 0,1))/rdj(kv,jv)

gPPu(1,0,0,2) = (-ety(kv,jv,l)*txyddu(0,0,2)-etx(kv,jv,l)*txxddu(0
1 0,2))/rdj(kv,jv)

gppu(1,0,0,3) = 0
gPPu(1,0,1,0) = (-ety(kv,jv,1)*txyddu(0,1,0)-etx(kv, jv,l) *txxddu(0

* 1 ,1,0))/rdj(kv,jv)
gppu(1O,0,,) = 0
gppu(1,0,1,2) = 0
gPpu(1,0,1,3) = 0
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gppu(1,O,2,O) = (-ety(kv,jv, 1)*txyddu(O,2,O)-etx(kv,jv,1) *txxddu(O
1 ,2,0))/rdj(kv,jv)

gppu(1,O,2,1) = 0
gppu(1,0,2,2) = 0
gppu(1,O,2,3) = 0
gppu(1, 1,0,0) = (-ety(kv,jv,l)*txyddu(1,O,O)-etx(kv,jv,l)*txxddu(1
1 0,0))/rdj(kv,jv)

gppu(1,1,0,1) = 0
gppu(1,1,O,2) = 0
gppu(1,1,0,3) = 0
gppu(1,1,1,0) = 0
gppu(1,1,1,) = 0
gppu(1,1,1,2) = 0
gppu(1,1,1,3) = 0
gppu(1,1,2,0) = 0
gppu(1,1,2,1) = 0
gppu(1,1,2,2) = 0
gppu(1,1,2,3) = 0
gppu(1 ,2,0,0) = (-ety(kv, iv,1) *txyddu(2,0,0)-etx(kv, jv,1) *txxddu(2
1 0,0))/rdj(kv,jv)

gppu(1,2,O,1) = 0
gppu(1,2,0,2) = 0
gppu(1,2,0,3) = 0
gppu(1,2,1,0) = 0

*gppu(1,2,1,1) = 0
gppu(1,2,1,2) = 0
gppu(1,2,1,3) =0
gppu(1,2,2,0) = 0
gppu(1,2,2,1) = 0
gppu(1,2,2,2) = 0
gppu(1,2,2,3) = 0
gppu(2,0,0,0) = (-ety(kv, iv, 1)*tyyddu(O,0,O)-etx(kv, jv, 1)*txyddu(O
1 0,0))/rdj(kv,jv)

gppu(2,0,0, 1) = (-ety(kv, iv,1) *tyyddu(0,0,1)-etx(kv, jv,1) *txyddu(o
1 ,0,1))/rdj(kv,jv)

gppu(2,0,0,2) = (-ety(kv,jv,1)*tyyddu(0,0,2)-etx(kv,jv,1) *txyddu(0
1 ,0,2))/rdj(kv,jv)

gppu(2,0,0,3) = 0
gppu(2,0, 1,0) = (-ety(kv,jv,1) *tyyddu(0, 1,0)-etx(kv,jv,1) *txyddu(0
1 ,1,0))/rdj(kv,jv)

gppu(2,0,1,1)- = 0
gppu(2,0,1,2) = 0

* gppu(2,0,1,3) = 0
gppu(2,0,2,0) = (-ety(kv, jv,1) *tyyddu(0,2,0)-etx(kv, iv,1) *txyddu(0
1 2,0))/rdi(kv,jv)

gppu(2,0,2,1) = 0
gppu(2,0,2,2) = 0
gppu(2,0,2,3) = 0
gppu(2,1,0,0) = (-ety(kv,jv1l)*tyyddu(1,0,0)-etx(kv,jv, 1)*txyddu(1

* 1 ,0,0))/rdj(kv,jv)
gppu(2,1,0,1) =0
gppu(2,1,0,2) = 0
gppu(2,1,O,3) = 0
gppu(2,1,1,0) = 0
gppu(2,1,1,1) = 0

*gppu(2,1,1,2) = 0
gppu(2,1,1,3) = 0
gppu(2,1,2,0) = 0
gppu(2,1,2,1) = 0
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gppu(2,1,2,2) = 0
gppu(2,1,2,3) = 0
gppu(2,2,0,O) = (-ety(kv,jv, l)*tyyddu(2,OO)-etx(kv,jv, 1)*txyddu(2

1 ,0,0) )/rdi (kv, jv)
gppu(2,2,0,1) =0
gppu(2,2,O,2) = 0
gppu(2,2,O,3) =0
gppu(2,2,1,O) = 0
gppu(2,2,1,1) =0
gppu(2,2,1,2) = 0
gppu(2,2,1,3) = 0
gppu(2,2,2,O) =0
gppu(2,2,2,1) =0
gppu(2,2,2,2) =0
gppu(2,2,2,3) =0
gppu(3,O,0,O) = (-byddu(O,O,O) *ety(kv, jv,1)-bxddu(O,O,O) *etx(kv, jv

1 , 1)) /rdj (kv, iv)
gppu(3,O,O,1) = (-byddu(0,0,1)*ety(kv,jv,l)-bxddu(O,O,1) *etx(kv, jv
1 ,1))/rdj(kv,jv)
gppu(3,0,0,2) = (-byddu(O,0,2)*ety(kv,jv,l)-bxddu(0,O,2)*etx(kv, iv

1 , 1) )/rdj (kv,jiv)
gppu(3,0,O,3) = (-byddu(O,O,3) *ety(kv, jv, 1)-bxddu(O,O,3) *etx (kv, iv
1 ,1))/rdj(kv,jv)
gppu(3,0,1,O) = (-byddu(O,1,O)*ety(kv,jv,1)-bxddu(O,1,O) *etx(kv,jv

* 1 ,1))/rdj(kv,jv)
gppu(3,0, 1,1) = (-byddu(O,1,1)*ety(kv, jv,1)-bxddu(,1, 1) *etx(kv, iv
1 ,1))/rdj(kv,jv)
gppu(3,O,1,2) = C-byddu(O,1,2)*ety(kv,jv,1)-bxddu(O,1,2)*etx(kv,jv

1 ,1))/rdj(kv,jv)

gppu(3,O,2,1) = (-bydduC0,2,1)*ety(kv,jv,1)-bxddu(O,2,0)*etx(kv,jv
1 , 1) )/rdj (kv,jiv)
gppu(3,O,2,2) =(-byddu(O,2,2)*ety(kv,jv,l)-bxddu(0,2,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)

gppu(3,O,2,O) = (-byddu(O,3,O) *ety(kv, jv,1)-bxddu(O,3,0) *etx(kv, jv

gppu(3,O,3,3) =0
gppu(3, ,0,0,)= (-byddu(1,O,0)*ety(kv,jv,1)-bxddu(1,,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gppu(3, 1,0,1) =-yd(,,1*t 0j,1-xd(,,1*t~vj

gppu(3, 1,0,2) = C-byddu(1,0,0)*ety(kv,jv,1)-bxddu(1,0,0)*etx(kv,jv
1 , 1) )/rdj (kv, j )
gppu(3,1,O,1) 0 -yd(,,),t~vj~)bdu101*t~vj

* gppu(3,1,1,2) = (-byddu(1,1,2)*ety(kv,jv,1)-bxddux(1,1O2)*etx(kv,jv
1 ,1)) /rdj (kv,jiv)

gppu(3,1,1,1) = 0

gppu(3,1,2,0) =(-byddu(1,2,0)*ety(kv,jv,1)-bxddu(1,2,O)*etx(kv, jv
* 1 ,1))/rdj(kv,jv)

gppu(3,1,2,1) = 0
gppu(3,1,2,2) =0
gppu(3,1,2,3) =0
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0pu313O
gppu(3,1,3,O) =0
gppu(3,1,3,1) = 0
gppu(3,1,3,2) = 0

gppu(3,2,O,O) = (-byddu(2,O,0)*ety(ky,jv, 1)-bxddu(2,0,0)*etx(kv, iv
1 1))/rdj(kv,jv)

gppu(3,2,O, 1) = (-byddu(2,O,1)*ety(kv,jv,l)-bxddu(2,O,1)*etx(kv,jv
I 1))/rdj(kv,jv)

gppu(3,2,O,2) = (-byddu(2,,2)*ety(kv,jv,l)-bxddu(2,O,2)*etx(kv, iv
1 , 1) )/rdj (kv, jv)

gppu(3,2,0,3) = 0
gppu(3,2,1,O) =(-byddu(2,l,0)*ety(kv,jv,l)-bxddu(2,1,O)*etx(kv,jv
I 1))/rdj(kv,jv)

gppu(3,2,1,1) = 0
gppu(3,2,1,2) = 0
gppu(3,2,1,3) = 0
gppu(3,2,2,O) = (-byddu(2,2,O)*ety(kv,jv, 1)-bxddu(2,2,O)*etx(kv,jv
1 ,1))/rdj(kv,jv)

gppu(3,2,2,1) = 0
gppu(3,2,2,2) = 0
gppu(3,2,2,3) = 0
gppu(3,2,3,0) = 0
gppu(3,2,3,1) = 0
gppu(3,2,3,2) = 0
gppu(3,2,3,3) = 0
gppu(3,3,O,O) = (-byddu(3,0,O) *ety(kv, jv,l)-bxddu(3,0,O) *etx(kv,jv

1 ,1))/rdj(kv,jv)
gppu(3,3,0,1) = 0
gppu(3,3,O,2' 0
gppu(3,3,O,3) = 0
gppu(3,3,1,0) = 0
gppu(3,3,1,!) = 0
gppu(3,3,1,2) =0
gppu(3,3,1,3) =0
gppu(3 ,3,2,O) =0
gppu(3,3,2,1) =0
gppu(3,3,2,2) =0
gppu(3,3,2,3) =0
gppv(O,O,O,O) = 0
gppv(0,0,0,1) = 0
gppv(0,0,0,2) =0
gppv(0,0,O0,3)= 0

*gppv(O,O,1,O) =0
gppv(O,O,1,1) = 0
gppv(0,0,1,2) =0
gppv(0,0,1,3) = 0
gppv(0,O,2,O) = 0
gppv(O,O,2,1) = 0
gppv(0,0,2,2) = 0
gppv(O,0,2,3) =0
gppv(O,,,O) =0
gppv(O,1,0,1) =0
gppv(O,1,0,2) =0
gppv(O,1,0,3) =0
gppv (0,2, 0,%") =0
gpp'v(0,2,0,1) = 0
gppv(O,2,0,2) = 0
gppv(0,2,O,3) = 0

gppv(1 ,0,0,0) = (-ety(kv,jv, 1)*txyddv(O,O,0)-etx(kv,jv,1) *txxddv (0
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1 ,0))/rdj(kv,jv)
gppv(1,O,O,1) = (-ety(kv,jv,l)*txyddv(0,0,1)-etx(kv,jv,l)*txxddv(O
1 ,,.))/rdj (kv,jiv)
gppv(l,O,0,2) = (-ety(kv,jv,1)*txyddv(0,0,2)-etx(kv,jv,1) *txxdciv(O
1 ,0,2))/rdj(kvjv)
gppv(1,0,0,3) = 0
gppv(1 ,0, 1,0) = (-ety(kv,jv,1)*txyddv(O,1,O)-etx(kv,jv,1)*txxddv(O
1 ,1,0))/rdj(kv,jv)
gppv(1,0,1,1) = 0
gppv(1,O,1,2) = 0
gppv(1,0,1,3) = 0
gppv(1 ,0,2,O) = (-ety(kv, iv,1) *txyddv(0,2,O)-etx(kv, iv,1) *txxdciv(0
1 ,2,0))/rdj(kv,jv)
gppv(1,0,2,1) = 0
gppv(1,0,2,2) = 0
gppv(1,O,2,3) = 0
gppv(1,1,0,0) = (-ety(kv,jv,l)*txyddv(1,0,0)-etx(kv,jv,1)*txxddv(1
1 ,0,0))/rdj(ky,jv)
gppv(1,1O,1) = 0
gppv(1,1,0,2) = 0
gppv(1,1,O,3) = 0
gppv(1,1,1,0) = 0
gppv(1,,) = 0
gppv(1,1,1,2) = 0

*gppv(1,1,1,3) = 0
gppv(1,1,2,0) = 0
gppv(1,1,2,1) = 0
gppv(1,1,2,2) =0
gppv(1,1,2,3) = 0
gppv(1 ,2,0.0) = (-ety(kv,jv,l)*txyddv(2,0,O)-etx(kv,jv, 1)*txxddv(2

I 0O,0))/rdi (kv,jiv)
gppv(1,2,0,1) = 0

4gppv(1,2,0,2) = 0
gppv(1,2,0,3) = 0
gppv(1,2,1,0) = 0
gppv(1,2,1,1) = 0
gppv(i,2,1,2) = 0
gppv(1,2,1,3) = 0
gppv(1,2,2,0) = 0
gppv(1,2,2,1) = 0
gppv(1,2,2,2) = 0
gpjpv(1,2,2,3) = 0
gppv(2,0,0,0) = (-ety(kv, iv,1) *tyyddv(0,0,0)-etx(kv, iv,1) *txyddv(0

* 1 ,0,0))/rdj(kv,jv)
gppv(2,0,0,1) = (-ety(k- ,jv,l)* tyyddv(0,0,1)-etx(kv,jv,1)*txyddv(0

'S1 ,0,1))/rdj(kv,jv)
gppv(2,0,0,2) = (-ety(kv,jv,1) *tyyddv(0,0,2)-etx(kv,jv,l)*txyddv(0
1 ,0,2))/rdi(kv,jv)
gppv(2,0,0,3) -0
gppv(2,0, 1,0) = (-ety(kv,jv,l)*tyyddv(0,1,0)-etx(kv,jv,1)*txyddv(0
1 ,1,0))/rdj(kv,jv)
gppv(2,0,1,1) = 0
gppv(2,0,1,2) =0
gppv(2,0,1,3) = 0
gppv(2,0,2,0) = (-ety(kv,jv,1) *tyyddv(0,2,0)-etx(kv,jv,1) *txyddv(0

*1 ,2,0) )/rdj (kv,jv )
gppv(2,0,2,1) =0
gppv(2,0,2,2) = 0
gppv(2,0,2,3) = 0
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gppv(2, 1,0,0) = (-ety(kv,jv,l)*tyyddv(1,0,O)-etx(kv,jv,l)*txyddv(l
1 ,0,0))/rdj (kv,jiv)
gppv(2,1,O,1) =0
gppv(2,1,0,2) = 0
gppv(2,1,0,3) =0
gppv(2,1,1,0) =0
gppv(2,1,1,1) =0
gppv(2,1,1,2) =0
gppv(2,1,1,3) =0
gppv(2,1,2,0) =0
gppv(2,1,2,1) =0
gppv(2,1,2,2) = 0
gppv(2,1,2,3) = 0
gppv (2,2,0,0) = (-ety(kv,jv,1) *tyyddv(2,O,O)-etx(kv, iv,1) *txyddv(2
1 ,0,0))/rdj(kv,jv)
gppv(2,2,0,1) =0
gppv(2,2,0,2) =0
gppv(2,2,O,3) =0
gppv(2,2,1,0) =0
gppv(2,2,1,1) =0
gppv(2,2,1,2) =0

.N gppv(2,2,1,3) =0
,. gppv(2,2,2,0) = 0

gppv(2,2,2,1) =0
*gppv(2,2,2,2) =0

gppv(2,2,2,3) =0
gppv(3,0,0,0) =(-byddv(0,0,O)*ety(kv,jv,l)-bxddv(O,0,0)*etx(kv,jv
1 l1))/rdj (kv,jv)
gppv(3,0,0,1) = (-byddv(O,O,1)*ety(kv,jv,l)-bxddv(0,O,1) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,0,0,2) =(-byddv(0,0,2)*ety(kv,jv,l)-bxddv(0,0,2) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,0,0, 3) =(-byddv(0,O,3) *ety(kv,jv, 1)-bxddv(0,O,3) *etx(kv,jv

1 , 1))/rdj (kv,jv)
gppv(3,0, 1,0) =(-byddv(0,1,0)*ety(kv,jv,1)-bxddv(0,1,o) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,0,1 ,1) (-byddv(O,1,1)*ety(kv,jv,l)-bxddv(0,1,1)*etx(kv,jv
1 ,1))/rdj (kv,jv)
gppv(3,O,1,2) = (-byddv(0,1,2)*ety(kv,jv,1)-bxddv(0,1,2) *etx(kv, jv

1,)/rlj (ky, jv)
J. gppv(3,O,1,3) = 0

gppv(3,O,2,0) = (-byddv(O,2,O)*ety(kv,jv,1)-bxddv(O,2,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,0,2,1) = (-byddv(O,2,l)*ety(kv,jv,1)-bxddv(O,2,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,0,2,2) = (-byddv(0,2,2)*ety(kv,jv,l)-bxddv(O,2,2)*etx(kv,jv
1 ,1))/rdj(kv,jv)

gppv(3,0,3,3) = 0
A gppv(3, 1,0,0) = (-byddv(1,,0O)*ety(kv,jv,l)-bxddv(1,0,0)*etx(kv,jv

1 ,1))/rdj(kv,jv)

gppv(3, 1,0,1) = (-byddv(1,O,1)*ety(kv,jv,1)-bxddv(1,0, 1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3, 1,0,2) = (-byddv(1,0,2)*ety(kv,jv,1)-bxddv(1 ,0,2)*etx(kv,jv
1 1)) /rdj (kv,jiv)
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gppv(3,1,O,3) =0
gppv(3,1 ,1,0) = (-byddv(1,1,O)*ety(kvjv,l)-bxddv(1,1,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,1,1,1) = 0
gppv(3,1,1,2) =0
gppv(3,1,1,3) = 0
gppv(3,1,20O) = C-byddv(1,2,0)*ety(kv,jv,l)-bxddvcl,2,) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,1,2,1) = 0
gppv(3,1,2,2) = 0
gppv(3,1,2,3) = 0
gppv(3,1,30O) = 0
gppv(3,1,3,1) = 0
gppv(3,1,3,2) = 0
gppv(3,1,3,3) = 0
gppv(3,2,O,0) = (-bydd'r(2,O,0)*ety(kv, jv,l)-bxddv(2,O,O) *etx(kv, iv
I ,1))/rdj(kv,jv)
gppv(3,2,O,1) = (-b-:ddv(2,,1)*ety(kv,jv,l>.bxddv(2,01) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,2,0,2) = (-byddv(2,0,2) *ety(kv, jv,1)-bxddr(2,0,2) *etx(k'r,jv
1 ,1))/rdj(kv,jv)

N gppv(3,2,0,3) = 0
gppv(3,2,1,O) = (-byddv(2,1,0)*ety(kv,jv,l)-bxddv(2,1,0) *etx(kv,jv
1 ,1))/rdj(kv,jv)

* gppv(3,2,1,1) = 0
gppv(3,2,1,2) = 0
gppv(3,2,1,3) = 0
gppv(3,2,2,O) = C-byddv(2,2,O)*ety(kv,jv,l)-bxddv(2,20) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gppv(3,2,2,1) = 0
gppv(3,2,2,2) = 0
gppv(3,2,2,3) = 0
gppv(3,2,3,0) = 0
gppv(3,2,3,1) = 0
gppv(3,2,3,2) = 0
gppv(3,2,3,3) = 0
gppv(3,3,O,0) = (-byddv(3,0,O) *ety(kv, jv,1)-bxddv(3,O,O) *etx(kv,jv
I ,1))/rdj(kv,jv)
gppv (3, 3, 0,1) = 0
gppv(3,3,O,2) = 0
gppv(3,3,O,3) = 0
gppv(3,3,1,o) = 0

*gppv(3,3,1,1) = 0
gppv(3,3,1,2) = 0
gppv(3,3,1,3) = 0
gppv(3,3,2,0) = 0
gppv(3,3,2,1) =04gppv(3,3,2,2) = 0
gppv(3,3,2,3) = 0

0gPuP(1,O,0,O) = (-ety(kv,jv,l)*txydud(0,,).etx(kv,jv,l) *txxdud(0
1 0O,0))/rdj(kv,jv)
gpup(1 ,0,G,1) = (-ety(kv,jv, 1)*txydud(O,O,1)-etx(kv, jv,1) *txxdud(O
1 ,0,1))/rdi(kv,jv)
gpup(1,0,O,2) = (-ety(kv,jv~l)*txydud(oo,2).etx(k,jv1)*txxdud(O
1 ,0,2))/rdj(kv,jv)
gpup(1,O,0,3) =0
gPuP(1,O,1,0) =(-ety(kv,jv,1) *txydud(0,1,0)-etx(kv,jv,l)*txxdud(0
1 ,1,0))/rdj(kv,jv)
gpup(1,O,1,1) = 0
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gpup(1,O,1,3) = 0

gpup(1,O,2,O) = (-ety(kv,jv,1)*txydud(O,2,O)-etx(kv,jv,1)*txxdud(O
1 ,2,0))/rdj(kv,jv)
gpup(1,0,2,1) = 0
gpup(1,0,2,2) = 0
gpup(1,O,2,3) = 0
gpup(1,1,O,O) = (-ety(kv,jv,l)*txydud(1,O,O)-etx(kv,jv,l)*txxdud(1
1 ,0,))/rdj(kv,jv)
gpup(1,1,O,1) = 0
gpup(1,1,O,2) = 0
gpup(1,1,O,3) =0
gpup(1 ,2,0,O) = (-ety(kv,jv,l) *txydud(2,O,O)-etx(kv,jv,1) *txxdud(2
1 ,0,))/rdj(kv,jv)
gpup(1,2,O,1) = 0
gpup(1,2,O, 2) = 0
gpup(1,2,0,3) = 0
gpup(2,O,O,0) = (-ety(kv,jv,l) *tyydud(O,0,O)-etx(kv,jv,1) *txydud(O
1 ,0,0))/rdj(kv,jv)
gpup(2,0,O,1) = (-ety(kv,jv,l)*tyydud(0,O,1)-etx(kv,jv,l)*txyci d(O
1 ,0,1))/rdi(kv,jv)
gpup(2,O,O,2) = (-ety(kv, jv,1) *tyydud(O,O,2)-etx(kv, jv,1) *txydud(O
1 0O,2))/rdj(kv,jv)
gpup(2,0,0,3) = 0

40 gpup(2,O,1,O) = (-ety(kvtjv,1)*tyydud(0,1,O)-etx(kv,jv,l)*txydud(O
1 ,1,0))/rdj(kv,jv)
gpup(2,O,1,1) = 0
gpup(2,O,1,2) = 0
gpup(2,O,1,3) = 0
gpup(2,O,2,O) = (-ety(kv,jv,1)*tyydud(O,2,O)-etx(kv,jv, 1)*txydud(O
1 ,2,0))/rdj(kv,jv)
gpup(2,O,2,1) = 0
Zpup(2,O,2,2) = 0
gpup(2,0,2,3) = 0
gpup(2, 1,0,0) = (-ety(kv,jv,1)*tyydud(1,O,0)-etx(kv,jv,1)*txydud(1
1 ,0,0))/rdj(kv,jv)
gpup(2,1,0,1) =0
gpup(2,1,O,2) = 0
gpup(2,1,O,3) = 0

,2,0,O = (-ety(kv,jv,1) *tyydud(2,O,O)-etx(kv, jv,1) *txydud(2
S0) ) /rdj (kv, jv)

g, (2,2,0,1) = 0
gpup(2,Z.,0,2) = 0

* gpup(2,2,0,3) = 0
gpup(3,O,0,0) = (-bydud(0,0,0) *ety(kv, iv, 1)-bxdud(0,0,0) *etx(kv, iv
1 ,1))/rdj(kv,jv)
gpup(3,0,O, 1) = (-bydud(0,0,1)*ety(kv, jv,1)-bxdud(0,0,1)*etx(kv, iv

S..1 ,1))/rdj(kv,jv)
gpup(3,0,0,2) = (-bydud(O,O,2)*ety(kv, jv, 1)-bxdud(0,0,2) *etx(kv, iv

*1 , 1) )/rlj (kv, jv)
;e gpup(3,O,O,3) = (-bydud(0,0,3)*ety(kv,jv,1)-bxdud(0,0,3)*etx(kv,jv
A,1 1) )/rdj (kv, jv)

gpup(3,0, 1,0) = (-bydud(0, 1,0)*ety(kv, jv, 1)-bxdud(0,1,0)*etx(kv, iv
1 ,1))/rdj(kv,jv)

gpup(3,0,1, 1) = (-bydud(0,1,1)*ety(kv,jv,1)-bxdud(o,1,1)*etx(kv,iv
1 , 1) )/rdj (kv, jv)
gpup(3,0, 1,2) = (-bydud(0,1,2)*ety(kv, jv,1)-bxdud(O,1,2) *etx(kv, iv
1 ,1))/rdj(kv,jv)
gpup(3,0,1,3) = 0
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gpup(3,O,2,0) = (-bydud(O,2,O)*ety(kv,jv,1)-bxdud(O,2,O)*etx(kv, iv
1 ,1))/rdj(kv,jv)
gpup(3,O,2,1) = (-bydud(O,2,1)*ety(kv,jv,1)-bxdud(O,2,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpup(3,O,2,2) = (-bydud(O,2,2)*ety(kv,jv,1)-bxdud(O,2,2)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpup(3,O,2,3) = 0
gpup(3,O,3,O) = (-bydud(O,3,O)*ety(kv,jv,l)-bxdud(O,3,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpup(3,O,3,1) = 0
gpup(3,O,3,2) = 0
gpup(3,O,3,3) = 0
gpup(3, 1 ,O,) = (-bydud(1,O,O) *ety(kv, jv,1)-bxdud(1,O,O)*etx(kv, jv
1 ,1))/rdj(kv,jv)
gpup(3,1,0,1) = (-bydud(1,O,1)*ety(kv,jv,1)-bxdud(1,O,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpup(3,1O0,2) = (-bydud(1,O,2)*ety~kv,jv,1)-bxdud(1,O,2)*etx(kv, iv
1 ,1))/rdj(kv,jv)
gpup(3,1,O,3) = 0
gpup(3,1,1,O) = (-bydud(1,1,O)*ety(kv,jv,l)--bxdud(1,1,O)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpup(3,1,1,1) = 0
gpup(3,1,1,2) = 0
gpup(3,1,1,3) = 0
gpup(3,1,2,O) = (-bydud(I,2,O)*ety(kv,jv,1)-bxdud(1,2,O)*etx(kv,jv
1 ,1))/rdj(kvjv)
gpup(3,1,2,l) = 0
gpup(3,1,2,2) = 0
gpup(3,1,2,3) = 0
gpup(3,2,0,O) = (-bydud(2,O,O)*ety(kv,jv,1)-bxdud(2,O,O)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpup(3,2,O, 1) = (-bydud(2,O, 1) *ety(kv, iv, 1)-bxdud(2,O, 1) *etx(kv, iv
1 ,1))/rdj(kv,jv)
gpup(3,2,O,2) = (-bydud(2,O,2) *ety(kv, iv, 1)-bxdud(2,0,2) *etx(kv, iv
1 ,1) )/rdj (kv,jiv)

gpup(3,2,O,3) = 0
gpup(3,2,1,0) = (-bydudC2,1,O)*ety(kv,jv,1)-bxdud(2,1,0)*etx(kv, iv
1 1))/rdj(kv,jv)

gpup(3,2,1,1) = 0
gpup(3,2,1,2) = 0
gpup(3,2,1,3) = 0
gpup(3,2,2,O) = (-bydud(2,2,O)*ety(kv. jv,1)-bxdudC2,2,O)*etx~kv,jv
1 ,1))/rdj(kv,jv)
gpup(3,2,2,1) = 0
gpup(3,2,2,2) = 0
gpup(3,2,2,3) = 0
gpup(3,3,O,O) = (-bydud(3,O,O) *ety(kv, iv,1) -bxdud(3,0,O) *etx(kv, iv
1 ,1) )/rdj (kv,jiv)

* gpup(3,3,O,1) = 0
gpup(3,3,O,2) = 0
gpup(3,3,0,3) = 0
gpvp(1 ,O,0,0) = (-ety(kv, jv,1) *txydvd(0,0,0)-etx(kv, iv,1) *txxdvd(O
1 ,0,))/rdi~kv,jv)
gPvp(1 ,0,O,1) = (-ety(kv,iv,1)*txydvd(0,O,1)-etx~kv,jv,1)*txxdvdCo
1 0O,1))/rdi(kvjv)
gPvp(1,0,0,2) = (-ety(lcv,jv,1) *txydvd(0,0,2)-etx(kv,jv,1)*txxdvd(0
1 ,0,2))/rdi(kv,jv)
gPvp(1,0,O,3) = 0
gPvp(1,0, 1,0) = C-ety(kv,jv,1) *txydvd(0,1 ,0)-etx(kv,jv,1)*txxdvd(0
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1 ,1,0))/rdj(kv,jv)
gpvp(1,O,l,1) = 0
gpvp(1,O,l,2) = 0
gpvp(1,O,1,3) =0
gpyp(1,O,2,O) = (-ety(kv,jv,1)*txydvd(O,2,O)-etx(kv,jv,l)*txxdvdCO
1 ,2,0))/rdj(kv,jv)
gpvp(l,O,2 ,1) = 0
gpvp(1,O,2,2) = 0
gpvp(1,O,2,3) = 0
gpvp(1,1,O,O) = (-ety(kv,jv,l)*txydvd(1,O,O)-etx(kv,jv,1)*txxdvd(1
1 ,0,))/rdj(kv,jv)
gpvp(1,1,O,1) =0
gpvp(1,1,O,2) = 0
gpv;.(1,1,O,3) 0
gpvp(1,2,0,O) =(-ety(kv,jv,1)*txydvd(2,O,O)-etx(kv, iv, 1)*txxdvd(2
1 ,0,))/rdj(kv,jv)
gpvp(1,2,O,1) = 0
gpvp(1,2,O,2) =0
gpvp(1,2,0,3) = 0
gpvp(2,O,0,O) = (-ety(kv,jv,l) *tyydvd(O,O,O)-etx(kv, iv,1) *txydvd(0

1 ,0,O0)) /rdj (kvj v)
gpvp(2,O,O,1) = (-ety(kv,jv,l)*tyydvd(O,O,1)-etx(kv,jv,l)*txydvd(O
1 0O,1))/rdj(kv,jv)
gpvp(2,O,O,2) = (-ety(kv,jv,1)*tyydvd(O,O,2)-.etx(kv,jv,1)*txydvd(O
1 0O,2))/rdj(kv,jv)
gpvp(2,O,O,3) = 0
gpvp(2,O, 1,0) = (-ety(kv,jv,1)*tyydvd(O,1,0)-etx(kv,jv,1) *txydvd(0

1 ,1,0))/rdj(kv,jv)
gpvp(2,O,1,1) = 0
gpvp(2,O,1,2) = 0
gpvp(2,0,1,3) = 0
gpvp(2,0,2,O) = (-ety(kv,jv,1)*tyydvd(0,2,0)-etx(kv,jv, 1)*txydvd(0
1 ,2,0))/rdj(kv,jv)
gpvp(2,O,2,1) = 0
gpvp(2,0,2,2) =0
gpvp(2,0,2,3) = 0
gpyp(2,1,0,0) = (-ety(kv,jv,l)*tyydvd(1,0,O)-etx(kv,jv,l)*txydvd(1
1 ,0O))/rdj(kv,jy)
gpvp(2,1,O,1) = 0
gpyp(2,1,O,2) = 0
gpvp(2,1,O,3) = 0
gpvp(2,2,0,O) = (-ety(kv,jv,1)*tyydvd(2,O,O)-etx(kv,jv,1)*txydvd(2
1 0O,0))/rdi(kv,jv)
gpvp(2,2,O,1) = 0
gpvp(2,2,O,2) = 0
gpvp(2,2,0,3) = 0
gp'rp(3,O,0,0) = (-bydvd(O,0,0)*ety(kv,jv, 1)-bxdvd(O,O,0)*etx(kv,jv
1 ,1))/rdi(kv,jv)
gpvp(3,O,0,1) = (-bydvd(O,0,1)*ety(kv,jv,1)-bxdvd(O,O,1)*etx(kv,jv

, 1 1) )/rdj (ky, jv)
gpvp(3,0,0,2) = (-bydyd(O,0,2) *ety(kv, jv, 1)-bxdvd(O,0,2) *etx(kv, jy
1 ,1) )/rdj (kv,jiv)

gpvp(3,0,0,3) = (-bydvd(0,0,3)*ety(kv,jv,1)-bxdvd(0,0,3)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,0,1,0) = (-bydvd(0, 1,0)*ety(kv,jv,1)-bxdvd(0,1,O)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,0,1,1) =(-bydvd(O,1,1)*ety(kv,jv,1)-bxdvd(0,1,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,0,1,2) = (-bydvd(0,1,2)*ety(kv,jv,1)-bxdvd(0,1,2)*etx(kv,jv
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1 ,1))/rdj(kv,jv)
gpvp(3,0,1,3) = 0
gpvp(3,0,2,O) = (-bydvd(O,2,O) *ety(kv,jv,l)-bxdvd(O,2,O) *etx(kv, jv
1 ,1))/rdj(kv,jv)
gpvp(3,O,2,1) = (-bydvd(O,2,1)*ety(k'v,jv,1)-bxdvd(O,2,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,O,2,2) = (-bydvd(0,2,2)*ety(kv,jv,l)-bxdvd(O,2,2)*etx(kv,jv

1 , 1) )/rdj (kv, jv)
gpvp(3,O,2,3) = 0
gpvp(3,0,3,0) = (-bydvd(0,3,0)*ety(kv, jv, 1)-bxdvd(O,3,O)*etx(kv, jv

1 , 1) )/rdj (kv,jiv)
gpvp(3,O,3,1) = 0
gpvp(3,0,3,2) = 0
gpvp(3,0,3,3) =0

gpvp(3, 1,0,0) =(-bydvd(1,0,O)*ety(kv,jv,1)-bxdvd(1,O,O)*etx(kv,jv
1 1)) /rdj (kv, jv)

gpvp (3,1,0,1) = (-bydvd(1,0,1)*ety(k'r,jv,l)-bxdvd(1,O,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,1,O,2) = (-bydvd(1,0,2)*ety(kv,jv,1)-bxdvd(1,0,2)*etx(kv,jv
1 ,1) )/rdj (kv, jv)

gpvp(3,1,0,3) = 0
gpvp(3,1,1,0) = (-bydvd(1,1,0)*ety(kv,jv,1)-bxdvd(1,1,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,1,1,1) =0

6 gpvp(3,1,1,2) = 0
gpvp(3,1,1,3) = 0
gpv'p(3, 1,2,0) = (-bydvd(1,2,0)*ety(kv,jv,1)-bxdvd(1,2,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,1,2,1) = 0
gpvp(3,1,2,2) = 0
gpvp(3,1,2,3) = 0
gpvp(3,2,0,0) =(-bydvd(2,0,0)*ety(kv,jv,l)-bxdvd(2,0,0)*etx(kv,jv

1 , 1) )/rdj (kv,j v)
gpvp(3,2,0, 1) = (-bydvd(2,0,1)*ety(kv,jv,1)-bxdvd(2,0,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,2,O,2) = (-bydvd(2,0,2)*ety(kv,jv,l)-bxdvd(2,0,2)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,2,0,3) = 0
gpvp(3,2, 1,0) = (-bydvd(2,1,0)*ety(kv,j'r,1)-bxdvd(2,1,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,2,1,1) = 0
gpvp(3,2,1,2) = 0

* gpvp(3,2,1,3) = 0
gpvp(3,2,2,0) = (-bydvd(2,2,0)*ety(kv,jv,1)-bxdvd(2,2,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,2,2,1) = 0
gpvp(3,2,2,2) = 0
gpvp(3,2,2,3) = 0

4 gpvp(3,3,0,0) = (-bydvd(3,0,0)*ety(kv,jv,1)-bxdvd(3,0,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gpvp(3,3,0,1) = 0
gpvp(3,3,0,2) = 0
gpvp(3,3,0,3) = 0
gupp(1 ,0,O,0) = (-ety(kv,jv,l)*txyudd(0,0,0)-etx(kv,jv,1) *txxudd (0
1 ,0,0))/rdj(kv,jv)
guPP(1 ,0,0,1) = (-ety(kv,jv,1) *txyudd(0,0,1)-etx(kv,jv,1) *txxudd(0
1 ,0,1))/rdj(kv,jv)
gupp(1,0,0,2) = (-ety(kv,jv,)*txyudd(0,0,2)-etx(kv,jv,1)*txxudd(O
1 ,0,2))/rdj(kv,jv)
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gupp(1,O,O,3) = 0
gupp(1,O,1,O) = (-ety(kv,jv,1)*txyudd(0,1,O)-etx(kv,jv, 1)*txxudd(O
1 ,1,0))/rdj(kv,jv)
gupp(1,0,1,1) = 0
gupp(1,O,1,2) = 0
gupp(1,O,1,3) = 0
gupp(1 ,0,2,O) = (-ety(kv,jv,1)*txyudd(O,2,O)-etx(kv,jv,1) *txxudd(O
1 ,2,0))/rdj(kv,jv)
gupp(1,0,2,1) = 0
gupp(1,O,2,2) = 0
gupp(1,O,2,3) = 0
gupp(1 ,1,0,O) = (-ety(kv,jv,l)*txyudd(1,0,O)-etx(kv,jv,1) *txxudd(1
1 ,0,))/rdj(kv,jv)
gupp(1,1,0,1) =0
gupp(1,1,O,2) = 0
gupp(1,1,0,3) =0
gupp(1,2,O,O) = (-ety(kv,jv,1)*txyudd(2,O,O)-etx(kv,jv,1) *txxudd(2
1 ,0,))/rdj(kv,jv)
gupp(1,2,O,1) = 0
gupp(1,2,0,2) = 0
gupp(1,2,0,3) = 0
gupp(2,O,O,O) = (-ety(kv,jv,1)*tyyudd(O,O,O)-etx(kv, jv1l)*txyudd(O
1 ,0,))/rdj(kv,jv)

* gupp(2,O,O,1) = (-ety(kv,jv,1)*tyyudd(O,O,1)-etx(kv,jv,1) *txyudd(O
1 0O,1))/rdj(kv,jv)

V gupp(2,0,O,2) =(-ety(kv,jv,l)*tyyudd(0,0,2)-etx(kv,jv, l)*txyudd(0
1 ,0,2))/rdj(kv,jv)

M gupp(2,O,O,3) = 0
gupp(2,O,1,O) = (-ety(kv,jv,1)*tyyudd(O,1,O)-etx(kv,jv,1) *txyudd(O
1 ,1,0))/rdj(kv,jv)
gupp(2,0,1,1) = 0
gupp(2,0,1,2) = 0
gupp(2,0,1,3) = 0
gupp(2,0,2,O) = (-ety(kv,jv,l)*tyyudd(0,2,O)-etx(kv,jv,1)*txyudd(O
1 ,2,0))/rdj(kv,jv)
gupp(2,O,2,1) = 0
gupp(2,O,2,2) = 0
gupp(2,0,2,3) = 0
gupp(2,1,O,O) = (-ety(kv,jv,1)*tyyudd(1,O,O)-etx(kv,jv,1) *txyudd(1
1 ,0O))/rdi(kv,jv)
gupp(2,1,O,1) = 0
gupp(2,l,O,2) = 0
gupp(2,1,O,3) = 0
gupp(2,2,0,O) = (-ety(kv, iv, 1)*tyyudd(2,O,O)-etx(kv,jv,1) *txyudd(2
1 ,0))/rdj(kvjv)
gupp(2,2,O,1) = 0
gupp(2,2,O,2) = 0
gupp(2,2,0,3) = 0

* ~gupp(3,0,O,O) = (-byudd(0,0,O) *ety(kv, iv, 1)-bxudd(O,O,O) *etx(kv, iv
1 ,1))/rdj(kv,jv)
gupp(3,O,0,1) = (-byudd(O,O,1) *ety(kv,jv,1)-bxudd(O,O,1) *etx(kv,jv

* 1 ,1))/rdj(kv,jv)
% gupp(3,O,O,2) = (-byudd(O,0,2)*ety(kv,jv,1)--bxudd(O,O,2)*etx(kv,jv
%1 ,1))/rdj(kv,jv)
* gupp(3,0,0,3) = (-byudd(O,O,3)*ety(kv,jv,l)-bxudd(O,O,3) *etx(kv,jv

1 ,1))/rdj(kv,jv)
gupp(3,O,1,0) = (-byudd(0,1,O)*ety(kv,jv,1)--bxudd(O,1,O)*etx(kv,jv
1 ,1))/rdi(kv,jv)
gupp(3,0,1,1) =(-byudd(0,1, 1) *ety(kv, jv,1)-bxudd(O,1, 1) *etx(kv, iv
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1 ,1))/rdj(kv,jv)
gupp(3,O, 1,2) = (-byudd(O,1,2)*ety(kv,jvl)-bxudd(O,1,2)*etx(kv,jv
1 , 1))/rdj(kv,jv)
gupp(3,013) = 0
gupp(3,0,2,O) = (-byudd(0,2,O) *ety(kv, jv,1)-bxudd(0,2,O) *etx(kv, iv
1 ,1))/rdi(kv,jv)
gupp(3,O,2,1) = (-byudd(0,2,1)*ety(kv,jv,1.)-bxudd(O,2,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,O,2,2) = (-byudd(O,2,2)*ety(kv,jv,l)-bxudd(O,2,2)*etx(kv, jv

I , 1) )/rdj (ky, jv)
gupp(3,O,2,3) = 0
gupp(3,0,3,0) = (-byudd(O,3,O)*ety(kv,jv,1)-bxudd(O,3,O)*etx(kv,jv
1 ,1))/rdi(kv,jv)
gupp(3,0,3,1) =
gupp(3,O,3,2) = 0
gupp(3,O,3,3) = 0
gupp(3,1,O,O) = (-byudd(1,O,O)*ety(kv,jv,1)-bxudd(1,O,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3, 1,0,1) = (-byudd(1,0,1) *ety(kv, jv, 1)-bxudd(1,0,1)*etx(kv, jr

1 , 1) )/rdj (kv, jv)
gupp(3, 1,0,2) = (-byudd(1,0,2) *ety(kv, jv, 1)-bxudd(1,0,2) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,1,0,3) = 0
gupp(3,1,1,O) = (-byudd(1,1,O)*ety(kv,jv,1)-bxudd(1,1,0)*etx(kv,jv

1 , 1) )/rdj (kv,jiv)
gupp(3,1,1,1) = 0
gupp(3,1,1,2) = 0
gupp(3,1,1,3) =0
gupp(3,1,2,0) = (-byudd(1,2,0)*ety(kv,jv,l)-bxudd(1,2,O)*etx(kvjv
1 ,1))/rdj(kv,jv)
gupp(3,1,2,1) = 0
gupp(3,1,2,2) = 0
gupp(3,1,2,3) = 0
gupp(3,2,0,O) = (-byudd(2,0,0)*ety(kv,jv,1)-bxudd(2,0,0)*etx(kvjv

1 , 1)) /rdj (kv, jv)
gupp(3,2,0, 1) = (-byudd(2,0, 1) *ety(kv, iv,1) -bxudd(2,0, 1) *etx(kv, iv
1 ,1))/rdj(kv,jv)
gupp(3,2,0,2) = C-byudd(2,0,2)*ety(kv,jv,l)-bxudd(2,0,2) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,2,0,3) = 0
gupp(3,2,1,0) = (-byudd(2,1,0)*ety(kv,jv,1)-bxudd(2,1,0)*etx(kvjv

1 , 1) )/rdj (kv,jiv)
* gupp(3,2,1,1) = 0

gupp(3,2,1,2) = 0
gupp(3,2,1,3) = 0

* gupp(3,2,2,0) = (-byudd(2,2,0)*ety(kv,jv,l)-bxudd(2,2,0)*etx(kvjv
1 ,1))/rdj(kv,jv)
gupp(3,2,2,1) = 0

* gupp(3,2,2,2) = 0
gupp(3,2,2,3) = 0
gupp(3,3,0,0) = (-byudd(3,0,0)*ety(kv, jv, 1)-bxudd(3,0,0) *etx(kv, iv
1 ,1) )/rdj (kv, jv)
gupp(3,3,0,1) = 0
gupp(3,3,0,2) = 0
gupp(3,3,0,3) = 0

* ~gvpp(l ,0,0,0) = (-ety(kv, jv,1) *txyvdd(0,0,0)-etx(kv, jv, 1)*txxvdd(0
1 ,0,0))/rdi(kv,jv)
gvPP(l,0,0,1) = (-ety(kv,jv,1)*txyvddC0,0,1)-etx(kv,jv,l)*txxvdd(O
1 ,0,1))/rdj(kv,jv)
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1 ,1))/rdj(kv,jv)
gupp(3,0,1,2) = (-byudd(0,l,2)*ety(kv,jv,i.)-bxudd(0,1,2) *etx(kv,jv
1 ,1))/rdj(ky,jv)
gupp(3,O,1,3) = 0
gupp(3,O,2,O) = (-byuddCO,2,O)*ety(kv,jv,l)-bxudd(0,2,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,0,2,1) = (-byudd(O,2,1) *ety(kv, jv,l)-bxudd(O,2, 1) *etx(kv,jv
1 ,1))/rdj(ky,jv)
gupp(3,O,2,2) = (-byudd(O,2,2)*ety(kv,jv,l)-bxudd(0,2,2)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,O,2,3) = 0
gvpp(3,O,3,O) = (-byudd(O,3,O)*ety(kv,jv,l)-bxudd(O,3,0)*etx(kv,jv
1 ,1))/rdj(ky,jv)
gupp(3,O,3,1) = 0
gupp(3,O,3,2) = 0
gupp(3,O,3,3) = 0
gupp(3,1,O,0) = (-byudd(1,O,O) *ety(kv,jv,1)-bxudd(l,O,O)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,1,O,1) = (-byudd(1,0,1)*ety(kv,jv,l)-bxudd(1,O,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp (3, 1,0,2) = (-byudd(1,O,2)*ety(kv,jv,1)-bxudd(1,0,2)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,1,O,3) = 0
gupp(3,1,1,O) = (-byudd(1,1,O)*ety(kv,jv,l)-bxudd(1,1,0)*etx(kv,jv

, 1 1) )/rdji(kv,jv )
gupp(3,1,1,1) = 0
gupp(3,1,1,2) = 0
gupp(3,1,1,3) = 0
gupp(3,1,2,O) = (-byudd(1,2,0)*ety(kv,jv,1)-bxudd(1,2,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,1,2,I) = 0
gupp(3,1,2,2) = 0
gupp(3,1,2,3) =0
gupp(3,2,0,0) = (-byudd(2,0,0)*ety(kv,jv,1)-bxudd(2,0,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,2,0, 1) = (-byudd(2,0,1)*ety(kv,jv,1)-bxudd(2,0, 1)*etx(kv, iv

1 , 1) ) /rdji(ky, jv)
gupp(3,2,0,2) = (-byudd(2,0,2)*ety(kv,jv,1)-bxudd(2,0,2)*etx(kv,jv

41 , 1) )/rdji(kv, jv)
gupp(3,2,0,3) = 0
gupp(3,2,1,0) = (-byudd(2,1,0)*ety(kv,jv,1)-bxudd(2,1,0) *etx(kv,jv

gp(, ,,)1) )/rlj (kv, jv)

gupp(3,2,1,1) = 0

* gupp(3,2,2,0) = (-byudd(2,2,0)*ety(kv,jv,l)-bxudd(2,2,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gupp(3,2,2,1) = 0
gupp(3,2,2,2) =0

* gupp(3,2,2,3) =0
gupp(3,3,o,o) = (-byudd(3,0,0)*ety(kv,jv,l)-bxudd(3,0,0)*etx(kvyjv

1 , 1) )/rd j(kv, jv)
gupp(3,3,0,1) = 0
gupp(3,3,0,2) = 0
gupp(3,3,0,3) = 0

* gvPP(l,O,0,0) = (-ety(kv,jv, 1)*txyvdd(0,0,0)-etx(kv,jv,1)*txxvdd(o
1 ,0,0))/rdj(kv,jv)
gvPP(1,O,0,1) = (-ety(kv,jv,1)*txyvdd(o,o, 1)-etx(kv, iv, 1)*txxvdd(0
1 ,0,1))/rdj(kv,jv)
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gvpp(1 ,O,0,2) = (-ety(kv,jv,1) *txyvdd(O,O,2)-etx(kv, jv,1) *txxvdd(O
1 0O,2))/rdj(kv,jv)
gvpp(l,O,O,3) = 0
gvpp(1,O,1,O) = (-ety(ky,jv,l)*txyvdd(0,1,0)-etx(kv,jv, 1)*txxvdd(0
1 ,1,0))/rdj(kv,jv)
gvpp(1,O,1,1) = 0
gvpp(l,O,1,2) = 0
gvpp(!,O,1,3) = 0
gvpp(l ,O,2,O) = (-ety(kv,jv,l)*txyvdd(0,2,O)-etx(kv,jv,l) *txxvdd(O
1 ,2,0))/rdj(kv,jv)
gvpp(1,O,2,1) = 0
gvpp(l,O,2,2) = 0
gvpp(1,O,2,3) = 0
gvpp(1,l,O,O) = (-ety(kv,jv,1)*txyvdd(1,O,O)-etx(kv,jv,1) *txxvdd(1
1 ,0,))/rdi(kv,jv)
gvpp(l,1) = 0
gvpp(1,l,O,2) = 0
gvpp(l,l,O,3) = 0
gvpp(l,2,O,O) = (-ety(kv,jv,l) *txyvdd(2,O,O)-etx(kv,jv, 1)*txxvdd(2
1 ,0,))/rdi(kv,jv)
gvpp(1,2,0,l) =0
gvpp(1,2,O,2) = 0
gvpp(1,2,O,3) = 0
gvpp(2,O,O,O) = (-ety(kv,jv, 1)*tyyvdd(O,O,O)-etx(kv, iv,1) *txyvdd(O

*1 ,0))/rij (kv,jv)
gvpp(2,O,O, 1) = (-ety(kv, jv,1) *tyyvdd(O,O,1)-etx(kv, jv, )*txyvdd(O
1 0O,1))/rdj(kv,jv)
gvpp(2,O,O,2) = (-ety~kv, iv, 1)*tyyvdd(O,O,2)-etx(kv, iv,1) *txyvdd(O
1 0O,2))/rdj(kv,jv)
gvpp(2,O,O,3) = 0
gvpp(2,O, 1,0) = (-ety(kv, iv, 1)*tyyvdd(0, 1,0)-etx(kv, iv,1) *txyvdd(0
1 ,1,0))/rdj(kv,jv)
gvpp(2,O,1,l) = 0
gvpp(2,O,1,2) = 0
gvpp(2,O,l,3) = 0
gvpp(2,O,2,O) = (-ety(kv, iv,1) *tyyvdd(0,2,0)-etx(kv, iv,1) *txyvdd(0
1 ,2,0))/rdj(kv,jv)
gvpp(2,O,2,l) = 0
gvpp(2,0,2,2) =0
gvpp(2,0,2,3) = 0
gvpp(2,1,O,0)" = (-ety(kv,jv,1)*tyyvdd(1,0,0)-etx(kv,jv,1)*txyvdd(1
1 ,0,0))/rdj(kv,jv)
gvpp(2,1,O,l) = 0
gypp(2,l,0,2) = 0
gvpp(2,1,0,3) = 0
gvpp(2,2,O,O) = (-ety(kv,jv, 1)*tyyvdd(2,0,O)-etx(kv,jv,1)*txyvdd(2
1 ,0O))/rdi(kv,jv)
gvpp(2,2,0,l) = 0
gvpp(2,2,O,2) = 0

* gvpp(2,2,O,3) = 0
gvpp(3,O,O,O) = (-byvdd(O,0,0)*ety(kv,jv,1)-bxvdd(0,0,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,O,O,l) = (-byvdd(0,O,1)*ety(kv,jv,1)-bxvdd(0,0,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,O,O,2) = (-byvdd(0,O,2)*ety(kv,jv,1)-bxvdd(O,O,2)*etx(kv,jv

* 1 ,1))/rdj(kv,jv)
gvpp(3,O,O,3) = (-byvdd(0,0,3)*ety(kv,jv,1)-bxvdd(O,O,3)*etx(kv, jv
1 ,1))/rdj(kv,jv)
gvpp(3,O,1,0) = (-byvdd(0,1,0)*ety(kv,jv,1)-bxvdd(O,1,O)*etx(kv, jv
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1 ,1))/rdj(kv,jv)
gvpp(3,O,1,1) = (-byvdd(O,1,1)*ety(kv,jv,1)-bxvdd(O,1,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,O, 1,2) = (-byvdd(O,1,2)*ety(kv,jv,1)-bxvdd(O,1,2)*etx(kv, iv
1 ,1))/rdj(kv,jv)
gvpp(3,O,1,3) = 0
gvpp(3,O,2,O) = (-byvdd(O,2,O)*ety(kv,jv,1)-bxvdd(O,2,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,O,2,1) = (-byvdd(0,2,1)*ety(kv,jv,l)-bxvdd(O,2,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,O,2,2) = (-byvdd(O,2,2)*ety(kv,jv,1)-bxvdd(O,2,2)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,O,2,3) = 0
gvpp(3,O,3,O) = (-byvdd(O,3,O)*ety(kv,jv,1)-bxvdd(O,3,O)*etx(kv,jv

1 , 1) )/rdj (kv,jiv)
gvpp(3,O,3,1) = 0
gvpp(3,O,3,2) = 0
gvpp(3,O,3,3) = 0
gvpp(3,1,O,O) = (-byvdd(1,O,O)*ety(kv,jv,1)-bxvdd(1,O,O) *etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,1,O, 1) = (-byvdd(1,O,1) *ety(kv,jv,1)-bxvdd(1,O,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3, 1,0,2) = (-byvdd(1,O,2)*ety(kv,jv,1)-bxvdd(1,O,2)*etx(kv,jv
1 ,1))/rdj(kv,jv)

* gvpp(3,i,O,3) = 0
gypp(3,1,1,O) = (-byvdd(1,1,O)*ety(kv,jv,1)-bxvdd(1,1,0)*etx(kv, iv
1 ,1))/rdj(kv,jv)
gvpp(3,1,1,1) = 0

A gvpp(3,1,1,2) = 0
gypp(3,1,1,3) = 0
gvpp(3, 1,2,0) = C-byvdd(1,2,0)*ety(kv,jy,1)-bxvdd(1,2,0)*etx(kv, iv
1 , 1))/rdj(kv,jv)
gvpp(3,1,2,1) = 0
gypp(3,1,2,2) = 0
gvpp(3,l,2,3) = 0
gvpp(3,2,0,0) = (-byvdd(2,0,0)*ety(kv,jv,1)-bxvdd(2,0,0)*etx(kv,jv

1 , 1) )/rdj (kv,jiv)
gvpp(3,2,0,1) = (-byvdd(2,0,1)*ety(kv,jv,1)-bxvdd(2,0,1)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,2,0,2) = (-byvdd(2,0,2)*ety(kv,jv,1)-bxvdd(2,0,2)*etx(kv,jv
1 ,1))/rdj(ky,jv)
gvpp(3,2,0,3) = 0
gvpp(3,2,1,0) = (-byvdd(2,1,0) *ety(kv,jv,1)-bxvdd(2,1,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)
gvpp(3,2,1,1) = 0
gvpp(3,2,1,2) = 0
gvpp(3,2,1,3) = 0
gvpp(3,2,2,0) = (-byvdd(2,2,0)*ety(kv,jv,1)-bxvdd(2,2,0)*etx(kv,jv
1 ,1))/rdj(kv,jv)

* gvpp(3,2,2,1) = 0
gvpp(3,2,2,2) = 0
gvpp(3,2,2,3) = 0
gvpp(3,3,0,0) = (-byvdd(3,0,0)*ety~kv,jv,1)-bxvdd(3,0,0)*etx(kv,jv

1 , 1) )/rdj (kv, jv)
gvpp(3,3,0,1) = 0

* gvpp(3,3,0,2) = 0
gvpp(3,3,0,3) = 0
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Appendix B

MACROS FOR GENERATING FORTRAN CODE

name(var,ii)::

buildq((var,ii],concat(lvar,Idjji));

nameu(var,ii) ::

buildq( [var,ii] ,concat( 'var, 'u,ii));
namev(var,ii)::

buildq( [var,ii] ,concat( 'var, 'v,ii));

gensub(var)::

buildq( [var] ,nvar:subst( [gain

= ama~ =rdj[kv,jv],mu =rrmu[kv,jv],ztx ztx[kv,jv,1],zty
= zty~kv,jv,1]

,etx = etx[kv,jv,1],ety = ety~kv,jv,l],'DIFF(m,ztal)=

roudzt~kv,jv], 'DIFF(m,
eta,1) = roudet[kv,jv),'DIFF(n,zta,l)=

rovdzt[kv,jv],'DIFF(n,eta,l) = rovdet(
* kv,jv],'DIFF(e,zta,l) = roedzt[kv,jv],IDIFF(e,eta,l)-

roedet[kv,jv], 'DIFF(r,
zta,l) = rhodzt[kv,jv],IDIFF(r,eta,l) = rhodet~kv,jv],r

rho(kv,jv,l],m = rhou
*[kv,jv,1],n rhov~kv,jv,1],e rhoe[kv,jv,l]],var));
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unmod(varr): :=buildq( (yarn, (gensub(varr) ,fortran( 'varr=nvar)));

outputd(var,te,ii)::

buildq( [var,te,ii],

fortran(name(var,ii)=te));

outputdu(var,te,ii)::

buildq( [var,te,ii],

fortran(nameu(var,ii)=te));

outputdv(var,te,ii)::=

buildq([var,te,ii],

fortran(namev(var,ii)=te));

proc(var)::

buildq([var],

for ii:O thru 3 do ( te:diff(var,q[ii]),
if TE # 0 THEN (gensub(te),outputd(var,nvar,ii),

apply( 'gradef, ( var,q[ii] ,name(var,ii) J))));

0 procmu(var)::=

buildq( [var],

(ii:O (

apply( 'gradef, [ var,q[ii] ,name(var,ii)))));
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procu(var)::

buildq( [var],

fcr ii:O thru 3 do ( te:diff(var,diff(q~ii],zta)),
if TE # 0 THEN (gensub(te),outputdu(var,nvar,ii),

apply( 'gradef, [ var,diff(q[ii] ,zta) ,nameu(var,ii) ]))));

procmuu(var)::-

buildq( [var],

for ii:1 thru 2 do

apply('gradefjIvar,diff(q~ii],zta),nameu(var,ii)])));

procv(var)::

* buildq([var],

for ii:O thru 3 do ( te:diff(var,diff(q[ii],eta)),
if TE # 0 THEN (gensub(te),outputdv(var,nvar,ii),

apply( 'gradef, [ var,diff(q[ii] ,eta) ,namev(var,ii)]))));

procmuv(var)::-

buildq( [var],

for ii:1 thru 2 do

apply( 'gradef, [ var,diff(q[ii] ,eta) ,namev(var,ii)])));

outputad(arn,nd,ii,jj)::=

- buildq([arn,nd,ii,jJ,fortran(concat(arnp,(s,jj, 
I,** ,jj,")61)=nd));
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arrg(arn)::

buildq( [arn),

for ii:O thru 3 do(

for jj:O thru 3 do(

te:diff(arn~ii] ,q[jj I),
gensub(te),

outputad(arn,nvar,ii,jj))));

arrgu(arn)::=

buildq( [amn],

for ii:O thru 3 do( for jj:O thru 3 do(

te:diff(arn~ii],diff(q~jj] ,zta)),

gensub(te),

* outputbd(arn,nvar,ii,jj))));

arrgv(arn)::=

buildq( [am],

for ii:O thru 3 do( for jj:O thru 3 do(

te:diff(arn[ii],diff(q[jj],eta)),

gensub(te),

outputcd(arn,nvar,ii,jj))));

outputbd(arri1nd,ii,jj)::=

buildq([arn,nd,ii,j],fortran(concat(I'arn,Iu,s(njjn i~i,jj,") )=ndfl;

outputcd(arn,nd,ii,jj).:

* buildq(Carn,nd,ii,j],fortran(concat(Iarn,Dv,"(.ia~i,"jj,)I)fd));
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zot(far): :=

buildq( [far], (proc(far) ,remvalue(far)));

zotu(far)::

buildq( [far], (procu(far) ,remvalue(far)));

zotv(far)::

buildq( [far], (procv(far) ,remvalue(far)));

* outputgenlarn,nd,ii,jj)::=

buildq([arn,nd,ii,jj],fortran(concat('arn,'dd,ii,jj)=nd);$

outputgenpu(arn,nd,ii,jj)::=

buildq([arn,nd,ii,jj],fortran(concat('arn,'du,ii,jj)=nd))$

outputgenpv(arn,nd,ii,jj)::

buildq([arn,nd,ii,jj],fortran(concat('arn,'dv,ii,jj)=nd))$

outputgenup(arn,nd,ii,jj)::=

buildq([arn,nd,ii,jj],fortran(concat('arn,'ud,ii,jj)=nd))$

outputgeriuu(arn,nd,ii,jj): :=
buildq([arn,nd,ii,jj],fortran(concat('arn,'uu,ii,jj)=nd))$

outputgenuv(arn,nd,ii,jj)::=

* buildq([arn,nd,ii,jj],fortran(concat('arn,'uv,ii,jj)=nd))$
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outputgenvu(arn,nd,ii,jj)::

buildq( farn,nd,ii,jj ],fortran(concat( 'an, 'vu,ii,jj )=nd) )$

4 outputgenvv(arn,nd,ii,jj)::=

buildq([arn,nd,ii,jj],fortran(concat('arn,'vv,ii,jj)=nd))$

outputgenvp(arn,nd,ii,jj)::

* buildq([arn,nd,ii,jj],fortran(concat('arn,'vd,ii,jj)=nd))$

proc2(var): :=

buildq([var],

(for ii:O thru 3 do( te: diff(var,q[ii]),
4. if te # 0 then (for jj:0 thru 3 do

* (tee:diff(te,q[jj]),
if tee #t 0 then ( gensub(tee),

outputgen(var,nvar,ii, jj),
apply( 'gradef, [concat( 'var, 'd,ii) ,q[ jj] ,concat( 'var,'

dd,ii,jj)] )) ) )) ))$

procmu2(var)::

buildq( [var],

(ii:O , jj:O ,
apply('gradef,fconcat('var,'d,ii),q[jj],concat('var,'dd,ii

4B-
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proc2pu(var): :=

buildq((var],

(for ii:0 thru 3 do( te: diff(var,q[ii]),

if te # 0 then (for jj:o thru 3 do
(tee:diff(te,diff(q[jj],zta)),

if te.;; # 0 the~n ( gensub(tee),

outputgenpu(var,nvar,ii,jj),

apply( 'gradef, [concat( 'var, 'd,ii) ,diff(q[ jj] ,zt

),concat( 'var, 'du,ii,jj) ])) ) ) )))$

proc2uu(var): :=

buildq( [var],

(for ii:0 thru 3 do( te: diff(var,diff(q~ii],zta)),

if te # 0 then (for jj:0 thru 3 do

(tee:diff(te,diff(q[jj] ,zta)),

if tee # 0 then (gensub(tee),

outputgenuu(var,nvar, ii, jj),
apply('gradef,[concat( 'var, 'u,ii),diff(q[jjl,zta

),concat( 'var, 'uu,ii,jj) ])) ))) ))$

procmu2uu(var): .=

buildq( [var],

(for ii:0 thru 2 do(for jj:O thru 2 do

apply( 'gradef, (concat( 'var, 'u,ii) ,diff(q[jj ],zta

),concat( 'var, 'uu,ii,jj) ])))) )$

proc2vu(var): :-

buildq( [var],

(for ii:0 thru 3 do( te: diff(var,diff(q[ii3,eta)),

if te # 0 then (for jj:0 thru 3 do

(tee:diff(te,diff(q[jj] ,zta)),
* if tee # 0 then ( gensub(tee),

outputgenvu(var, nvar, ii, jj),
apply( 'gradef, (concat( 'var, 'v,ii) ,diff(ar jj] ,zta

),concat('var,'vu,ii,jj)])))))))$
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procmu2vu(var)::

buildq( [var],

(for ii:O thru 2 do(

for jj:O thru 2 do

apply( 'gradef, [concat( 'var, 'v,ii) ,diff(q[jj ],zta
,concat( 'var, 'vu,ii,jj) 1)))) )$

procmu2pu(var)::=

buildq( [var],

(ii:O,(

for jj:o thru 2 do

apply('gradef,[concat('var,'d,ii),diff(q[jj],zta

,concat( 'var, 'du,ii,jj) ]))) ))$

proc2pv(var)::-

buildq([var],

.~ *~(for ii:O thru 3 do( te: diff(var,q[ii]),

if te # 0 then (for jj:0 thru 3 do

(tee:diff(te,diff(qjjj],eta)),

if tee # 0 then ( gensub(tee),

outputgenpv(var, nvar, ii, jj),
apply( 'gradef, [concat( 'var, 'd,ii) ,diff(q[jj] ,eta

),concat( 'var, 'dv,ii,jj) ])))))) )$

proc2uv(var)::-

buildq([var],

(for ii:O thru 3 do( te: diff(var,diff(q[ii],zta)),

if te # 0 then (for jj:0 thru 3 do

(tee:diff(te,diff(q~jj ],eta)),

if tee # 0 then ( gensub(tee),

S outputgenuv(var,nvar,ii,jj),

apply( 'gradef, [concat( 'var, 'u,ii) ,diff(q[ jj] ,eta

),concat('var,'uv,ii,jj)])))))))$
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procmu2uv(var) ::=

buildq( [var],

(for ii:O thru 2 do(

for jj:O thru 2 do

apply( 'gradef, (concat( 'var, 'u,ii) ,diff(q[ jjj ,eta

),concat( 'var, 'uv,ii,jj)] ) ))))$

* proc2vv(var)::=

buildq( [var],
(for ii:O thru 3 do( te: diff(var,diff(q[ii],eta)),

if te # 0 then (for jj:o thru 3 do
(tee:diff(te,diff(q~jj],eta)),

if tee # 0 then (gensub(tee),

outputgenvv(var,nvar,ii, jj),
apply( 'gradef, [concat( 'var, 'v,ii) ,diff(q[ jj] ,eta
),concat('var,'vv,ii,jj)])))))))$

procmu2vv(var) : :

buildq( (var],

(for ii:0 thru 2 do( for jj:0 thru 2 do(

apply( 'gradef, [concat( 'var, 'v,ii) ,diff(q[jj ],eta
),concat( 'var, 'vv,ii,jj) 1)))) )$

procmu2pv(vak)::

buildq( (var],
* (ii:0 ,(

for jj:othru 2 do

apply( 'gradef, [concat( 'var, 'd,ii) ,diff (q[jj] ,eta

),concat( 'var, 'dv,ii,jj) ])))) )$
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proc2up(var) ::

buildq( (var],
(for ii:O thru 3 do( te: diff(var,diff(q[ii],zta)),

if te # 0 then (for jj:O thru 3 do

(tee:diff(te,q[jj]),

if tee # 0 then (gensub(tee),

outputgenup(var,nvar,ii,jj),

apply( 'gradef, (concat( 'var, 'u,ii) ,q[jj ],concat('
var, 'ud,ii,jj)] ))) ) )))$

procmu2up(var): :-

buildq( [var],

(for ii:0 thru 2 do(

jj:0 ,
apply('gradef,[concat('var,'u,ii),q[jj],concat('

var, 'ud,ii,jj) ]) ) )))$

proc2vp(var)::

buildq( [var),

(for ii:0 thru 3 do( te: diff(var,diff(q[ii],eta)),

if te # 0 then (for jj:0 thru 3 do

(tee:diff(te,q[jj]),

if tee # 0 then (gensub(tee),
outputgenvp(var,nvar,ii, jj),
apply( 'gradef, [concat( 'var, 'v,ii) ,q[jj 3,concat(I
var, 'vd,ii,jj) ]) ) ))) ))$

procmu2vp(var): :=

buildq([var],

(for ii:0 thru 2 do(

jj:0 ,(
apply('gradef,[concat('var,'v,ii),q[jj],concat('

var, 'vd,ii,jj) 3)))) )$
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arrgpp(var): :=

buildq( [var],

(for ii:O thru 3 do(

for jj:O thru 3 do (te:diff(var[ii]L,q[jj]),,
for kk:O thru 3 do (tee:diff(te,q[kk]),gensub(tee),

)-nvar))) ) ))$

arrgpu(var)::=

v buildq( [var],
(for ii:O thru 3 do(

* for jj:O thru 3 do (te:diff(var[ii],q[jj]),

for kk:O thru 3 do
(tee:diff(tefdiff(q[kk] ,zta) ),gensub(tee),

fortran(concat('var,'pu,'f(',ii,"i, ,jj,',%' ,kk,"-
)=nvar))))))$

arrguu(var)::=

buildq( (var],

(for ii:O thru 3 do(

for jj:O thru 3 do (te:diff(var[ii],diff(q~jj],zta)),

for kk:o thru 3 do

(tee:diff(te,diff(q[kk] ,zta) ),gensub(tee),
fortran(concat('var,'uu,'(",ii, 11", 'i," ,",kk,")

* )=nvar) )))) )$
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arrgvu(var)::

buildq( [var],

(for ii:0 thru 3 do(

for jj:o thru 3 do (te:diff(var~ii],diff(q[jj],eta)),

for kk:0 thru 3 do

(tee:diff(te,diff(q[kk],zta) ),gensub(tee),
fortran(concat('var,'vu,"(",ii, ",I "jj 1 , ",kk, )I

)=nvar) )) )) )$

arrgpv(var): :=

buildq([var],

(for i1:0 thru 3 do(

for jj:O thru 3 do (te:diff(var[ii],q[jj]),

for kk:O thru 3 do

N (tee:diff(te,diff(q(kk] ,eta) ),gensub(tee),

fortran(concat('var,'pv,'o(",ii,i', i,JJ,,',kk,")'

N )=nvar)) ) )))$

arrgvv(var): :=

buildq( [var],

(for ii:0 thru 3 do(

for jj:0 thru 3 do (te:diffA(var[ii],diff(q[jj],eta)),

for kk:O thru 3 do

(tee:diff(te,diff(q[kk] ,eta) ),gensub(tee),

fortran(concat( 'var, 'vv, "(",ii,", ",jj, ",",kk, #)-
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arrguv(var) ::=

buildq( (var],

(for ii:O thru 3 do(

for jj:O thru 3 do (te:diff(var~ii],diff(q[ij],zta)),

for kk:O thru 3 do

(tee:diff(te,diff(q[kk] ,eta) ),gensub(tee),

fortran(concat( 'var, 'uv, "(' ,ii, ", "'ii,", ",kk, ")I
)=nvar))) )))$

arrgup(var): :=

buildq( (var],

(for ii:O thru 3 do(

for jj:o thru 3 do (te:diff(var~ii],diff(q[ij],zta)),

for kk:O thru 3 do (tee:diff(te,q[kk]),genBub(tee),

* fortran(concat( 'var, 'up, "(" ,ii, ", ",j,", ",kk, ")

U ) =nvar) )))) )$

arrgvp(var) ::=

buildq( (var],

(for ii:O thru 3 do(

for jj:O thru 3 do (te:diff(var(iiJ,diff(q~jj],eta)),

for kk:O thru 3 do (tee:diff(te,q(kC]),geflsub(tee),

fortran(concat( 'var, 'vp, "(l, ii',, 'u'tm1 ',kk,O)"

procall(varr): :=

buildq( (varr], (unmod(varr) ,proc(varr) ,procu(varr) ,procv(varr) 'p

roc2(varr) ,proc2(varr) ,proc2pu(varr) ,proc2pv(varr),

proc2up(varr) ,proc2vp(varr) ,proc2uu(varr) ,proc2uv(varr) ,proc2vu

(varr) ,proc2vv(varr) ,remvalue(varr) ))$
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procmuall(varr): :=
buildq( (varr], (procmu(varr) ,procmuu(varr) ,procmuv(varr) ,procmu2
(varr) ,procmu2pu(varr) ,procmu2pv(varr),

procmu2up(varr) ,procmu2vp(varr) ,procmu2uu(varr) ,procmu2uv(varr)
,procmu2vu (varr),procmu2vv (varr) )) $

arrgall(varr)::

buildq( [varr], (arrg(varr) ,arrgu(varr) ,arrgv(varr) ,arrgpp(varr),
arrgpu(varr) ,arrgpv(varr) ,arrgup(varr),

arrguu(varr) ,arrguv(varr) ,arrgvip(varr) ,arrgvu(varr) ,arrgvv(varr
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APPENDIX C

MACSYMA Representation of Navier-Stokes Equations

In the following pages the MACSYMA representation for the Navier-

Stokes equations is given. These are required for the inputs for the

macros given in Appendix B.
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